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By Richard T. Whitcomb 

A compilation is  made in tabular form of a,l l  the pressures measured 
on a thin hi-epec-tiratio w- snd aileron with no sweep and with 
30° and 4 5 O  of sweepback and eweepforwe;rd at high su3eonic Mach nmibers 
in the Langley %foot high"epeed tunnel. 

very l i t t l e  detailed informatian  as .i;o the aer0-c loads On ' 

swept wings at high  subsonic meeds has bean avai lable   unt i l  very 
recently. In order t o  obtain some information on such loads, as w e l l  as 
to,develop 83 m r e   c c q l e t e  understanding of the  flow around swept wings 
in this speed range, extensive pressure me€L8uremmtS have been made on 
the surface of a thin hig-spec-tiratio wing with no sweep and with 
30' and 45O of sweepback and sweepforward and several aileron  deflectians 
in  conjunction wtth a slender midwing fuselage in the Langley &foot high- 
speed tunnel. 

From the pressure data obtained, normal-force, pi tchbg+mmnt,  
banding.momant, and til-dst-mt COeffiCiatE, EpaIlWiSe P W i a t i O I l E  Of 
load and M a t i n g  mamant, asd r a t i o s  of the noTm&l"force coefficients for 
the fuselage t o  those f o r  the wing have been determined. These r e su l t s  
are  presented in references 1 and 2. The -see presented in the 
references, being limited in  extent, did not  require  reference t o  the 
large amount of detailed pressure data obtained during the investigation 
and none of these data axe included Fn those reports. However, such 
data i s  useful in the  prediction of the   loca l  aerodynamic loads on con- 
figurations similar t o  those Investigated a t  high slibsanic Mach nmibers. 
Therefore, the pressure data tha t  were measured on the wing during this 
investigation at  all cond.ltione fo r  which o v d l  character is t ics   are  
given in  references 1 and 2 are presented in tabular form herein. AB in 
the  case of the o v w "  characterist ics,   the data have not been corrected 
for  the d l  tuunel-wall  interference  effects and only the  result6  rela- 
t i ve ly  free of wind-tunnel choking effects  have been included. No attempt 
has been made to analyze any of the data presented. 
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SYMBOLS 

The synibols used are  defined as follows: 

HACA RM No. L8A3Oa 

A 

%l 

a 

P 

P 

PO 

P 

v 

sweep angle between line perpendfcular t o  plane  of symmetry and 
quartel.-chord l i n e  of unswept wing; positive for sweepback, 
negative  for sweepforward 

nominal aileron  deflection, measured i n  plane  perpendicular t o  
aileron hinge axis; posit ive  for down deflection 

geometric  angle of attack 

pressure  coefficient 6 iv:) 
local   s ta t ic   pressure 

s t a t i c  preBsure i n  stream 

mass density of stream 

velocity of stre& 

For the unewept condition  the wing model has an NACA 6-0 a i r f o i l  . ’ 

section, no M s t  or dihedral, and akclusive of the  fuselage, arr aspec t ,  
r a t i o  of 9.0, and a taper r a t i o  (root  chord/tip  chord) of 2.5. The 
20-percent-chord  straight”sided, p l a n   a i l e r o n  extends from the 6&percenf+ 
semispan s ta t ion   to   the  end of the  s t ra ight   par t  of the   t ra i l ing edge as 
shown in  figure 1. Approximately 20 static  pressure  orifices were placed 
a t  each of 8 stations along the semispen in  lines  perpendicular t o  the 
quarter-chord line of the unswept  wing as sham in figure 1. 

The model was supported in  the  tunnel by means of a ver t ica l   s tee l  
plate  a8 clescribed in  reference 1. Swept configurations were obtained by 
rotating the model wlth  respect  to  the support plate ,  Revised t i p s  were 
added for each sweep. Plm forms of the wing outboiwd of the Rzselage 
with  the  various amounts of meep are presented in figure 1. The aspect 
r a t io s  of the w i n g s  outboard of the fuselage axe 8.5, 7.0, 4.7, 6 . 3 ,  
and 4.1 fo r  Oo, 30°, 45O3 -30°, and of sweep, respectively. Other 
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dimensions fo r  the various wing configurations and the of m e  
fuselage a r e  presented in reference 1. 

All the pressures measured an t h e  wing for  t h e  geometric  conditions 
tabulated in t h e  index  preceding the table are  presa t ed  in pressure 
coefficient form in tables 1 t o  78. Each table presents the pressure 
coefficients  obtained f o r  the upper esd lower surfaces of the wing with 
a given sweep, aileron  deflection, and ang le  of attack a t  the  various 
t e s t  Mach nmibers. The data obtained a t  each of the  eight chordwise 
measurement stations are placed in eeparate h o r i z o n W  groups in each 
table. The designations of the  chorwse  s ta t ions a t  which the data In 
a given group were ob-bined is  indicated in the upper l e f t  corner of 
each group in the tables. The epanwlse locations of the designa,ted eta- 
tions from the plane of symmetry along t h e  w e p t  semispas in percent of 
the swept semispan for each of the sweep angles are  indicated in figure 1 
and the f ollowlng table: 

station 
designation 

A 
B 
G 
D 
E 
F a  
G 
H 

11.0 
20.0 
30.0 
43.0 
56.0 
64.0 
80.0 
95.0 

A = 30° 

12.7 
21.3 
30.9 
43.4 
559 8 
63.5 
78. a 
93.2 

A = 45O A = -30° I A = 4 5 '  

14.4 
22.9 
32.4 
44-7 
57.0 
64.7 
79.8 
94.0 

7.6 
16.3 
26.0 
38.6 
51.1 
58.9 
74.4 
88.9 

72.5 
87.1 

" 

*The chordwise locations o'f the orif ice  M e s  at  each of the measurement 
stations in percent of t h e  local  chord m e  indicated in tables 1 t o  78. 

'I' 

Langley Memorial Aeronautical Laboratory 
National Advlsory Committee for Aeronautics 

Langley Field, Va. 
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1. Whitcomb, Richard T.: An Investigation of the Effects of Sweep on 
the Characteristics of a High-Aspeckl&tio Wing in. the  
Langley &Foot H i m p e e d  Tunnel. NACA RMITo. L ~ J O ~ R ,  1946. 

2. Luama, Arvo A., Bielat, Ralph P., &d Whitcumb, Richard T.: High- 
Speed Wind"I'unne1 Investigation o f  the IAteral-Control Charac- 
teristics of Plain Ailerom on a Wing with Various Amounts of 
Sweep. NACA RM No. L7115, 1947 ; 
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INDEX Y 

[AIL values a r e  in degreeel 



I '  

. 

NACA RM No. L8A30a 

A 1 2.C 

5 15.C 
4 27.5 
5 40.C 

7 89.C 
8 67.e 
9 7 7 . 5  

11 96.C 

BIZ 2.c 

14 15.C 
13 6.C 

15 27.e 
16 40.C 
17 6 O . C  
18 89.9 
19 e7.8 
Po 77.5 

zp 95.5 
21 88.9 ! IO e7.e 

:23 2.9 

e5 15.9 
24 6.0 

27 40.0 
e6 27.6 

es 80.0 
29 s9.0 
50 67.5 
31 77.5 
52 88.0 
33 95.5 t 38. 15.0 
Z6 27.5 
57 40.9 
38 89.0 

40  87.5 
39 59.0 

41  77.5 
42 87.5 
43 94.2 

I 

-r 

D J  

- 
pubt 
- 

86 
87 
88 
89 
90 

BB 
91 

93 
e4 

- 
9s 
96 
87 
98 
a9 
100 
131 
102 
IO3 

- 
104 
105 
106 
147 
108 
LOB 
110 
L l l  
112 

- 
113 
114 
115 
116 
L 17 
118 
119 
L20 
L21 

- 
L22 
L d B  
L84 
L25 
l d  6 
L e t  
L a 8  
12% 
150 
W l  

- 
L 3 2  
L 9% 
LS4 
L 3 5  
136 
lS-7 
1 5 8  
W9 
140 

- 
A 1 
AP 
.IS 
A4 
.45 
.46 
.47 
.4B 
.49 

- 
.60 
.61 
.52 
.I3 
3 4  
. 5 5  
. 6 6  
57 

- 
I 

- 
Per. 
aenl 
ahol 

3. 
10.' 
26 .I 
41.8 
5P., 

72.: 
62.l 

84 .a 
94.1 

- 

- 
3.1 

25.1 
10.1 

41 .I 
6Z.l 
6 2 . 1  
72.: e4.; 
94.! 

- 
3.c 

25.c 
10 .c 
4 l . C  8s.: 
62.f 
7 2 2  
85.1 
04 .t 

- 
5.c 

25.1 
1o.c 

41.C 
6 s . f  
ea.? 
72.C 
8 7 . 4  
94 .B 

- 
10.c 
s.c 

E 5  .C 

52.5 
61 .c 
62 .I 

78.9 
7 2 . 5  

94.1 
86.5 

- 
10.9 
5.9 

25.0 
11.3 
52.6 
62.6 
" 8  
e3.4 
04.0 

- 
10.0 
3.0 

28.0 
11.0 
52.5 
52.5 
72.5 
34.0 
22.0 

- 
lO.0 
3.0 

25.9 
L1.0 
ie.5 

E:; 
34.9 

1 
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WPER SIlRFACB ti 
I: sub. a m t  

Per- 

uhorc 

, 1 2.0 
e 8.0 
5 15.0 

b 40.0 
4 27.6 

0 80.0 
7 59.0 
8 07.5 
R 77.5 
10 67.6 
11 86.0 

112 2.0 
13 0.0 
14 16.0 
13 27.5 
16 40.0 
17 W.0 
18 89.0 

20  77.5 
19  67.5 

e t  88.0 
22  95.3 

123 2.0 
84 6.0 
25 15.0 
08 27.8 
a7 40.0 
28 w.0 
eB 59.0 
30 57.6 
s 1  77.8 
58 88.0 
33 96.3 

q ::E -:E 

.m 
3 -.m -. 38 -. 4% 
-.6SO -. 7ae 
-.SA1 
- 2 l 3  -.& .os6 .LBO 

.ant I 
chord 0.60 I 0.59 t 0.80 

- 
0.60 

4 . ~ 6  -. 190 -.2& 

-. 360 .rse 
-.w -. 010 

. O B  

- 

1: w 
" 

- 
0.77 

0 . O Y  

-. PI 
- 
-.In 

32 
-.h9 -. 353 

-.w .oo .a 
" 

Tuba 
- 

88 
87 
88 
69 
90 
91 
sa 
93 
04 

- 
86 
98 
87 

99 
98 

131 
1 w  

102 
103 

- 
104 
105 
100 
157 
108 
108 
110 
11 1 
11 e 

- 
113 

115 
11 4 

118 
117 
118 
110 

121 
120 

- 
0.m 
- 
0.m 

4.u0 - -  
::E 
-.431 -.ea? -.w 
- .83 
-.w 

- -.* 
-a42 

-.Ye 
-A77 -.&a -.€?a -. 330 

3% 

- 
-.OB 
-. 398 
-.1R 

-.m -.ea6 -.m 

-A73 
::g? 

- 
-.w 
-.lW 
-.m 
-410 
-.bra 
-.m -.m -.a -.m 
- 
-.1W 
-.a50 
-.3w 
-.m 
-.%l -.a 
-.7w -.a 
-54.5 
-.a0 

-.0b0 
-147 

- 

::% 
-.a8 
-.m -.6@ -.&a 
-470 

-.&l 
-.1& 

-.% -.a -.w -.€@ -.&a 
-.m 

- 
-. 3bl 

- 
-.@? 
-.160 -. * 
5% 

-. 5- 
-.&Q -.* -.m - 

25 .O 
10.0 

41.0 

6a.5 
72.5 
e4 .o 
94 .o 

5a .s 
-.xp 
-233 -.m -.la -.w9 
.MO 
.loo 

" 

.280 
-.&a -. 450 
-.599 -.6& 
-.I68 

--.ox? 

1% 
:g 
1 -:x 
I: g 
-.545 

- 
3.0 

28.0 
10.0 

41.0 
82.b 
62.6 
72.6 
86.3 
94.5 

- 
-.m 
-A37 
-.4p 

-.E& -.* 
-. 3.65 .ow 
-. 30 -.M1 
-.550 
-.43? -. 370 -. 32 
-.UO 

. a 5  

.IS0 

-.160 
-.la? -.& 
2 3  -.m 
-.w .& 
-371 

-.I& 
- . I3  

-.ab9 -.* 
-.?1 

-.ow 
.u3 .le3 

-.13 
-.13 -. 3% 
-.yw 
-.m 
-703 -. 6% 
-.6%? 
-A773 -.* 

"23 
-.m 

J35 .2w 
- -.2m 
-.2w -.a -.& -.€&I 
- . b y  -. WY .120 
.m 

- 
-.221 -.& 
-.m 
-.6?0 
-.YP 
-570 

-.m 
-.?12 

.l& 

- 
3.0 

25.0 
10.0 

41.0 
62.0 
6a .6 
79.8 
86.1 
04.8 

- 
-.lLS -.240 
-.6y1 

-69 
1700 

-. 3 9  
-.OH 

I:y 

- 
-.160 

-.u4 -.* -.ea 
-.w -.7m 

-.w 
-.I& 

-.?ll 

- 
.&O 
-.179 

-.m 
-. 592 -. 440 
-. 3 9  
-.l20 .cny .la 

::E 
- 
-:;I% -. 361 
-.%4 
-.a3 

- .a4 
-.m 
- . 3 3  -.no 
:% 

.w .cQ 
-.1n -. 990 
-359 
-A19 

-. 309 
-.179 
-.m 

:E 

.* 

.lo6 -.E2 
-.336 
-.m 
-.632 
-.79 -.im 
--.I* 

::E 
:x( :% 

-.e 
-.w -.& 
-.* -. * 
-.la8 .oao 
.no 

2 %  

3 
-.a& 
::p -.& 
-A55 -.No -. * -.e .m 

.140 

-. a0 .m 
- 
-.* 
-.m 
" 

1% 
-.%7 .W .a 
-.1W 

.OW 

-. 3n 
-.M 
-.470 -.m 
-. 3 s  
-.363 

-.40 
. l l 3  
.OP 

-.le8 
.049 

-.m 
-.m -.na 
-.m 
-.247 .WJ 

267  

- 

- 
" 

- 

-.B3 
.& 

-.31 -.& -.€a 
-.H -.w 
-.u8 

. a 3  

.140 

.OB0 -.I..% -. 376 
-.* -A10 

-. 390 -.e .099 
A69 

x 
-.1& -. rn 
-.e2 

- 

I:% 

- -  

SJ 
.a7 
.le0 

-.1n .UO 

-. 3Je -.x9 

- 

I:% 
1% 

:E 
-.040 
- 
.loo 

-.19l -. M 
1% 
- -  

-.& -. 301 .050 
. a 6  - 

-.13 
.2w 

-. 368 
-3% -.sa? -.&I2 -.% -. 330 

-.m 
-.am 

$54 2.0 

38 27.6 
57 40.0 
38 50.0 
39 69.0 
4 0  67.5 
41 77.6 
42 87.5 
43 94.2 

211 1b.0 -. u1 . P 7  

3% 

1:s 
-A33 
-.m 

-.€a2 -. %s 
z i - p  46 5.0 

-.uo Mn 050 

- 
-.azB -.W6 

-74 
-.Po -.Po 
-.a0 .060 

.160 

.eYJ 

-: 212 
-.la 
-.w 
- A 7  -.& 
-.m 
-359 -.w .m 

.lW 

.155 
- 
-.m -.* 
-.M 
-.m 
z% 
-.1B 
.m .w 

- . P O  
-.u9 

-.m -.a 
-.7w 
"703 -.a 
"3 
-.lP 

-.s.la 

- 
-24 
-143 

-.w -.m 
-.a? -.n4 -.m 
-.5* 
-.lW 

48 15.0 
47 27.5 
48 40 .0  
49 60.0 
50 58.0 
61 67.6 

-. mo 

.223 

zq"p -.33 - A 0  -.1& 

- 
-.lb 
-.2w 

-333 
-312 

-.m -.2ll .059 
. 1 3  
J 6 l  

10.0 - .m 3.0 -.m 
25.0 -.e42 
41.0 -260 
52.6 -.a6 
62.6 -.lp 
BJ.4 .llo 
94.0 .Id 

79.6 .OP 

I I I I L  
-.lo1 
-.m 
-.m -. 337 
-.& 
-.w 

.*9 

::E 

-151 -.pep -.* -. 6cB -.Ye 
-.lW .* .on 

-.I* 
-.233 
-A10 
-.5m -.m 
-.579 

- 3 %  
-.& 
-.a9 

3.0 -.la0 
10.0 -.la7 
25.0 -.m 
41.0 -.& 
52.5 -.PO 
88.6 -.149 
79.8 .obc 
84.0 .19 
92.0 .lz? 

.39c .os5 -.Is6 
-A30 
-.m -.672 

-.6& 
-.%l 
-.43a 

:E 
l41 
142 
143 
14 4 
145 
140 
147 
148 
149 

-.m 
-.248 

-:B 

.159 

.147 

~ 

1::: :::x 
25.0 -.* 
41.0 -.- 
52.5 -.2U 
02.6 -.X& 
72.6 -.e 
84.9 . n 7  

-.loo -.Mo -. z59 
-.m 
-.a& 
-.m .an 

-133 

-.UO 
-.a -. w -. 378 -.9u 
-.212 
-.om 

.133 

-.1G 

:% 
- . 53  -. 524 

-.m -.%l 

.130 

7- 

-.102 
- .a0 
-.m 
-333 -.a 
9619 
-.N .m 

I I 
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4 

r 

UPPER SURFACE I 
t - 

FJb 

- 
86 
87 
88 
88 
90 
91 
88 
83 
94 

- 
96 
96 
97 
88 

100 
101 
102 
105 

as 

- 
103 
104 

107 
108 

108 
109 

11 1 
110 

112 

- 
11s 
114 
115 
116 
117 
116 
ll9 
120 
la1 

- 
12s 
122 

124 
125 

127 
126 

I28 
129 
150 
l.31 

- 
132 
1 .u 
154 
155 
136 
IS7 
158 
lS9 
140 

- 
14 1 

14s 
14 4 
145 
146 
147 

149 
148 

148 

- 
lm 
181 
158 
15S 
154 
155 

167 
166 

d e r  

0.83 

-0.M -.* -. u1 
-.419 
- A 6  -.6n 
-.a5 

-.m 
-.a63 .ca 

-.uB .cur 
-.* 
-.a90 --m 
-A30 -.€a -.# -.w -.Po 
-30 

-.l6l .m 
-.w 
-.6m 
-.*0 

-A19 
-.SlO 
"430 
-2.35 -.a -. 180 

- 
- 

" 

- 

- 

- 
Q . 9 4  

-0.a 
-.a3 
-.w -.ea 
-.*5 

-.m 
-.E20 

-.m 
-.Ul -.ego 
.w -.X4 
-.ha -.m 
-.e -.no 
-.*9 
"763 

-.as7 

- 

" 

- 

3 ;  
::3 

::z 

- 
.140 

-.w 

-.a2 -.m -.ma 
"692 -.% 

Unoh nunbar - Mach 

0.83 - 2 %  - 
-.%3 -.e -.m -.em 
-.lP 
-.m .os0 
-.& 

" 

- 
::E 
I:% 
-.w 
-.44a -.a5 
-.1@ 
-.s% 
-.ox) 
-.w 
-.406 
-A6 

-.a -.& 
"7 
-.39 
-.1* -.w 

- 
-.m9 

-. 

0.m 
0.m 
-.l45 -.& 
-.179 
-.UO -.w 
.lo6 
.I30 

- 
" 

I 

72.5 
08.S 

-.w 
-.%2 
- . 32  

-.a 
-.4P -.a 
-.P7 
-.1* 

-.a -.a0 -.sa 
-.m -.m 
-.e 
-.a7 
"0 -. 3 3  -.m 
-.176 

-.a4 
-.us -.m 

-.a3 
"650 -.€a 
"7 
"2 -.leu 

1 3  

- 

- 
" 

-.& .or3 
-.w -.%a 
"730 -.w 
-.w -.em -.m -.a 
-237 

-.lo6 -.a53 
-457 

-.w -.cia3 
-.Ro 
"700 
-.as7 
-.a0 -.* 
.m 

-.lo6 -.sa 
-.6m -.Tu -.m -.7n -.a 
-** 

- 

- 
" 

.ooo .LBO 
-.920 -. p9 -.m -.w 2 

.115 
-.052 
-.-a -.a 
::g 
-.lo3 
.110 
200 

- 
.165 

2% 
"3 
"560 

-.w -. c6c 
-.a 
.m 
iloo 

-.m 

-.1* 
-.w3 

-050 

::X 

t 78-0 
86.3 .13 
94.1 .222 

5.0 .a7 

26.0 -.w 
10.0 .m 

72.6 -.a3 
62.6 -.m 
a . 4  .oh5 
94.0 .gO 

41-cl sa.6 -2 -*I? 0 

:% 

-.a0 :Ir -:= 
-330 .wB 
-.a55 --.si23 
- M Y  -.31 
-331 -33 -.w -.a -.a7 -A10 
-.4s7 -.I52 3 

- .52 
-.Sl -.w -.€€Jo -.el -.fir 
-.M 
- . k 3  -.* -.a -.Lu 
-.w 
- 
::G 
-.m -*a 
-.a -.6q 
- .a6  rn 

" 

- 

-.mo 
.m 

-.m 
-.m -.& -.%a -. 555 
"446 -.* 
-.BS -.m 

-.u7 
249 

-.m 
-.4% 

-.m -.no -.w 

Yg.2 

::g 
-295 
a 0  

-.3w 
-3% -.m -.ea 
-.6- -.w 
-.m 

" 

2 9 3  .I37 
-.ow -.qo 

-.m -A30 -.eu -.w 
-.q3 - n o  
.IC5 .a7 

I:% ::I% -.w I -ha 
-.90 -3% -.w -335 
-cnj I -.& 
7L +- 
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1 LowgR SURFACE SmtPACL 

I i "E utm cent 

-r - 
0.9 

0 . W  

-.w 
-.170 

- 
" 

::E 
-.QO 
-.370 
-.191 

- 
.h33 

-.055 
.215 

-.a4 
-.b30 -. 520 

I:% 
-230 

- 
.130 
-.OM .190 

-.a5 
-.%1 
-.4k0 

-.1e1 
3% 
- 

.111 

.lP) -.& 
-.e33 
-.49 
-.*6 
-.530 
-.4P 
-.335 

-.x3 .4% 

-.m3 -. Zm -. 391 -. .)ol 

-.k& -.so 
A39 
.210 

-.0b0 
-.WO 
-.PW 
-.5j0 

- 

:::g 

- 

::G -.?Po 

h e r  

0.85 

0.731 
-.e15 -.m -.& -.ea 
-.m -.m 
-.1& 
-.a1 
-.m 
"0 
-.6% 
-.I3 
-.e63 -.em 
-.m 

-. 376 -.* 
-.m 

7 

- 

" 

- 

::E 

- 
0.925 - 
4 4 4 3  

-A1 -.w 
I:?; 

1% 
-.mO 
-.570 
-.421 

-.m -.190 

- .go -.64a -.m 
-.El0 -.a% 
-.e61 -.ea 
-.no 
- . a7  

" 

- 

b c h  ! 

).Bo 

1.c40 
3. . a 3  -.w 
- .9s  -.m -.ne -.* 
- . O S  

-.nl 
-291 
-.940 
6.62 

- 
- 

" 

-.130 

.m2 - 

-:E ::z: -. 198 -.om 
.018 

- 
0.89 

0 . w  -.w -.%3 -.e3 
-.730 -.no 
-..El 

-3% 
-.171 -. U O  

- . m  -.B3 
-.$lo 
-.m 
-.*2 
- .89 -.fM -.w -.m 
-.*2 
-.3l2 

- 

" 

- 

- 
0.a 

- 
0.64 0.85 - 0.83 

0.4h0 

-.w5 
-.310 
-.35? 
-&l -.sQ 
"029 . (R1 

" t 1.6n -1.boe 
-.M -1.*7 -.e& -1.w -.5n -.I61 
-.*e -.m 
-.4& -.%a -.* -.so 

0.W 
" 

-:z 
-.m 
-.0* -.ow 

. l l O  

. l l7  

0.m 

-.019 
-.1& 

-.de 
.IC3 
.120 

" 

::$ 

0.u0 

-.Otis 
-.2w 
-.1@ 
-.110 
.m .W 

" 

- 2 5 5  

- 
.41b 

--.lo1 
375 

-.3M 
-.330 
-.e* -.OB .OM .w 
- 
.4c9 
.1% 

"119 
-.330 
- . T O  
-290 -.la 

. 6 9  

.1W 

- 
.k80 
2 %  

-.lP 
-.w 
-.hog 
-.w 
-.170 .on .ow- 
.'ss 
.I@ -.la 

- 

-. 31h 
-.3w -.m -.€a 
-.110 
.m 
.050 
- 

.4m .nu 
- .!63 

-.M 
-.m 
.OB -.o% 

::;2 

86 5.0 
87 10.0 
88 25.0 
89 41.0 
90 62.6 

82 78.6 
91 68.8 

9s 84.0 
94 94.0 

.46 .w 

-.@ .OlO 

-.IC2 
-.46 

:%I 
.195 

.no s 5  

-.le0 
.mg 

-.lW -.* .w 
.168 .ezg 
- 

. P O  .m 

.m 
-.1W 
-.IS 
-.070 
-.w 
.168 
260 

- 
. S N  
.e1 -.- 

-.13 
-.I30 -.om 
-.mo 

,197 
.m 
- .w 
.m 

-.lo0 
. or0 

-.e -. 059 
.mo .* .le2 
.a36 

.em 
-.a9 
.2H) 

-.14 
-.159 
-230 
-.a0 

2 3 0  
.179 

- 
.bn) 

-.& .1% 

-.?lo 
-.el5 
-.l49 -.my 
.log .1m 
- 

.hW 

.I98 
-.m 
-.w -.ns 
"1% 

230  
,120 

.m 

. a9  -.a 
-.I98 
-.le9 
-.1$$ 
-.1M .06p 

.I- 

.115 

- , m  

- 

.410 

-.103 
.1m 

I:% 
-e730 
-.32 
.m 
-065 

1.w -1.016 1.m "1.160 
"7% "1.135 -.a -1.lS2 
-.a5 -.9w -.* -.w 
-A70 -.4m 
-.310 -.E90 
-.155 -.1& 

:% :z 
-.?e2 -1.110 
-.m -1.075 
-.eo -1.m -.€a -.597 
-.m -.&a -.a -253 
-.176 -.ll? 
-.cog . o s  
.Io2 .loo 

,la 30 1.020 

-.I32 -1.lm 

1 . 6 7  -.99 

-.730 4 . 1 6 5  

-.h :1.oSo 

-.ne -I.UE -.€&I -1.0s 
-479 -.* 
-.169 -:m -.& .ow .e2 . l l O  

l.hao -1.01~ 
. 1 . m  -1 160 -.em -1'lhO 
-.*9 -1:m -.no -1.018 -.sa -1 070 -.488 -1618 -.3n -.3a 
-.I52 -.lo3 .om .w .1w .la3 

-.330 - 

- .%a 
.Z40 
.OlO -.we 

-.loo 
-.&3 .008 

.148 

.230 

- 
.5* .w 
.m 

-.c91 -.w -.a .007 
-174 
.19? 

.a .sea 
- 
.030 

::E3 
-.a1 .cm .no 

.162 

.lea 

- 
. 4 4  

-.111 
.159 

-.*1 
-.k& 
"571 
-A95 
-.111 
.we 
- 

.3e1 

-.120 
.160 

I:% 
-.3* 
-.519 
-.330 -.a - 
A?l 
.17Y 
-100 

I:g 
-:E 
-A71 -.* .MxI 
- 

.418 

-.m .180 

3: 
-A70 
-.m 
7.3211 
-.l%? 

- 
-.1W 

-All 
::E 
::a 
-.912 
-.en 
-.8W 

-.617 
-.m 

-.a0 -.e32 
-.a53 
-.591 
-.m -.& 
I:?; 

I:% 
I:% 

-.SO 
-.1W 
-.130 - 

-.e55 
-.%1 
-.470 
-332 
--.?X? 
-.l% 

-.m 
- . B O  
-919 
-.9n 
-.@2 -.ea 

- 

3% 
:::E 
-.352 

=3T 
-.e90 
-.910 

-.el2 -.m 
" 

3% 
-.m 
-.1& 

-A76 
-&6 

-.942 
"901 

-.Mo -.w 
-.Wl 
-.4% 
-.3w 
-.2PO 
--.130 

-.m 
-.a7 
-.8P 

-.m3 
-.T31 -. 575 -.m 
-.0* 

.067 

- 

- 
" 

-.375 -.w -.e1 
-.el7 
-.7a 
-.720 
-.752 -.Mo 
4 0 s  -.+So 
-.-9 

-.QhO 
-.&e 
-.5* -. 7oB -.nl 
-.@6 -.€a 
I:% 
-.m -.ue 

T I14 10.0 
116 9h.0 
116 41.0 
117 52.8 

-.bel 
-.Em -.no -.m 
"747 
-.m 
-.4n 
-.$OB 
-.3w -.ga 
;.h02 
-.6% 
- . 0 2  
-.% 
-.E6 

-.a -.Ln -. 374 -.w 

I:% 

3F 
"630 -.w 
-.do 
-.731 
-.6W -.% -. 3@ -. 332 

-.391 
-.613 -.a -.m -.m -.eo 
- 3 %  
-A91 

" 

- 

1:"s 
-.m 

-.340 
-.m -.a -.i% 
-.7Q3 
-A39 

-AI? 
-.379 

I:@ 

I::$ 
- 
-. 57a 
- .BO -.&a 
- . a 7  -.w 
-.4lB -. 398 

-.a3 
-.490 
-370 

-.m -.a 
- .a3 
- . P O  
-.423 -. 399 

-.m 
"1 
-.5n 
-.€91 

-.a -.a3 
-.- 
-.w -.ha 
-.hab 
-.374 

1% 

- 
" 

- 

-.pee 
-.413 -.yo -.m 
-.830 -.m 
-.Pl 
-.9la -.w -.ea 
-.a1 - 
r:E 
-391 
-.=3 -.em 
-.e30 -.m -.w -.m -.n3 - 
--.170 

I:# 
" 

-.n6 -.e€% 
-.m -.as0 -.* -.728 
"19 

-.El2 
-.n7 -.* -. 79e -.ea -.m 
-.BO -.64 
-.X52 

- 
3;: 

- 
-:E0 

-1% 

am 

-.@O 

-. 767 
-.$x, 
-.w 

" 

57 40.0 

59 69.0 
58 m.0 
40 67.6 
41 '77.8 
42 87.5 
4s 94.9 t 118 62.5 

119 72.8 
E O  87.4 
121 94.2 

182 3.0 
I d 5  10.0 

126 41.0 
126 52.5 
127 Ba.5 

129 78.0 
150 0s.s 
151 94.1 

l a 4  28.0 

128 73.5 

t .1.422 - 1 . m  
.l: rn -1.161 
-.&? -1.1R 

. 561 .m 
-.m .037 

-.lo$ -. 040 
.m 
.lbo 
.I49 

-490 .220 
-.a5 
-.l4 
-.a1 
- A 0  
-.zm 
.loo 
.mo 

" " 

-.I& -1.078 -.m -I.& 
-.w -.a% -.4n -.€Qo 
-.m ,035 .on .ll6 

T -.947 
.l.@ "1.111 
-.790 4.- -.m -1.lW 
"6% -1.m 

.%7 .250 
-.I20 
.m 

-.UO 
-.a8 

.mo 

.815 

.1?7 

- 
-:% 

.490 

-. 191 -.a3 -. 120 -.a .c84 
-7 - .  

.430 

.112 
-.121 
-.340 
-.?I% -.a 

-.& .w -29 

- .* 
-.*3 -.* -.w 
-.230 
,039 

-:% 

7. 

.518 

.I% 
-.115 
-.'3.. - . b  
--.5-?1 
-.h%? -. Po 
-.100 

- 
.a 
. l l O  

-.x@ -. ,76 
-A19 
-.% 
-.013 

-.!a 

.m 
291 -.& 

-.?la 
-.a0 1:s 
.le2 .030 
- 

. e 0  

-.130 
.IS 

-.w 
-.3w 
-.l& 
-.I41 

,010 

-.w3 "1.ooo 
-.b53 I -.@ 
-.?lo --.208 

. ~ , .  

t 160 5.0 
181 10.0 
168 25.0 
165 41.0 
154 68.5 
156 62.6 
186 72.6 
157 84.9 

-.Lo3 
- A ¶  
-.66 

-.*1 
-.690 
- . 0 7  -.a0 
--.lo0 

.I41 

" 

- 

-274 
-.WO 
- 2 8 2  

-.* -.w 
-.679 
-.BO -. 300 -.la 

" 

- 

.470 

-.a3 
. 160 

"078 
-.WO 

.030 

1: :9 -.Yo -.740 
-.4% -.€a 
-.%l -A32 
-217 -.mo 
-.011 -.Wl 

. a 2  .u1 

- _  " 

I 



NACA RM No. L8A3Oa 
i 

J 

- 5  

7 UF'PER SmLPACE 
-r 

muh Umber - 
- 0.- 

-0.880 

-.a -.ea 
-.a& 
"845 
- .9u  

-.91r 

:E 

1% 

- -  

- -.a9 
--%e -.& 
-.m 
-l.m 
-.& 

-1.010 
-1.- 
"5% 
-*9U 

- .UO 
- 
:% -.8(n -.Ea3 
-.916 -l.w 

-1 .gP 
-1.m 

-.sa -.* 

I Fer- 
O M t  
chor 

2.C 
6.C 

15 .C 
27.: 

5 0 . C  
40.C 

67.E 
59 .c 
77.E 

96.C 

2 . C  

15.c 
6.C 

27.1 
40.C 
6O.C 

67.5 
77.6 
88.0 
95.3 

2.C 
6.C 

27.6 

60.1 
43 .c 

67.5 
7 7 . 5  
88.9 
s5.3 

2.0 

27.5 
15 .O 

40.C 

- 

87 .e 
- 

5s.a 

- 
1s .a 

59.0 

- 

50.0 
59.0 
87.6 
77.5 
87.5 
94.2 

2.0 
6.0 

15.1 
87.5 
10.0 
50.0 
63.0 
07.5 
77.5 
88.5 
B5.5 

2.0 
6.0 
15 .o 
27.5 
19 .O 
50.0 
59.0 
57 .5 
96.5 
84.5 

2.0 

16 .o 
6 -0 

27.6 
LO .O 
50.0 
59.0 
37.6 
17.5 
37.2 
M.8 

2.0 

L6 .O 
6.0 

27.6 
LO .0 
50.0 
50.0 
57.6 
38.3 

- 

- 

- 

- 

ar.2 - 

1 I 0.60 I 0.n 0.83 I 0.e 0.m 

T -1.410 4.a 
-1.467 4.a 

4.m -1.m 4.w -1.m 
-.m -.9* -.w -.a3 
-.4P -.m 

4.050 
-1.m -.93 
-.94 -.w 
-.w -m 

"460 
-*4u 

" 

-.3n 

- 1 : m  4:9 4% 4 

-.w -.a0 
-.m -.w 
-.3u -. * 
-240 -& 
-.a7 "0% 
-.m -.&2 

4-3w 4.510 
4.248 4.501 
4.w 4.49 -.w 4 . 3 3 1  -.m -.w 

-- " 

2% -:9 
-.?e3 "32 
-2.55 -.a51 -.40 -.I63 
-.qo -.up 
-2.440 -1Am 
4.33 -1.49 
4.032 4 -.e83 4% 

4 
5 
6 
7 
8 
9 
10 
11 

B I Z  
15 

15 
14 

17 
16 

18 

20 
19 

21 
22 

:25 
e4 
25 
26 

28 
e7 

38 
50 
31 

53 
52 

s4 
55 
36 

38 
37 

59 
40 
41 
42 
43 

- 

- 

- 

-.19 --.261 I -.PI1 "& -.la3 -.3p 
-.6n 
-.e70 
-.m 
-.w 
-.a -.ns -" -.a -.%4 -.w 
-.* 
-.m -.no 
-.m -.w 
-.m -.m 

-.Qo 
-.&a 

-m3 

- 

:E 

.6m 

.m 
-.170 
.w 

-A1 

-.lW 
-.a 
.m .wo 

-.SI0 -.% 
-BBo 
-.9W -.e34 -.m -.w -.m 
-.@ 
-A32 

-.a 
- 
::a -.% - 
-.W -*m 
- . B O  -.€A2 
"623 -.a 
-.w - 
::E 
::x -.@a 
-.m 
-*a1 
-6la 

" 

"661 
-.&I 

:E 
-.m 
-1 .aE -8% 
-1.- 
-1.opB -.* 

A31 .m 
-.1W 
.ap 
-.m 
-.P4 
-.l10 .an .030 

4.4w 4.3D 
4.w 4.391 -.Bo 4.- 

-.m ,686 
-.no -.no 

-.m -. 
--.590 -.E 

-.470 
"€42 

'f -. 
-.m -.m 4.w 
-.993 -.* -.m 
-.4m -.a0 -.e3 
-.em 
"962 
"990 
-1 .a0 -.sn 
"93 

- 
" 

.675 

.osr .* 
-.= -270 

-.e27 
-.lW 
-.m -.a 
A 1  

46 
46 
47 
48 
40 

61 
Bo 

52 
63 
54 

~~ 

-.930 
"910 -.* 

- 
r55 
56 
57 
se 
60 
59 

61 
62 
65 
64 

I65 

67 
66 

69 
88 

70 
71 
72 
75 
74 
76 

I? 6 
77 
78 
79 
80 

82 
81 

83 
a4 
85 

- 

- 

- 

- 
-A10 -.* 
-.m 

1 -.¶a -.* -.a -.a -.w -.s 

" " " 

-.m -.Ea0 -.w -.eo 
"462 -. 
-.ob8 " 3 l l  .016 -.m 
-.310 -.E 

-.791 -.ti36 
-371 -.x3 -.& 
- . sa  

-.'A0 -.m -.m 
-.&4 
-.mr 

-.m -.793 

-672 
::$ 
- -319 

-.€a -.m 
-.mo 

-.ma 
-.m 
-.a0 -.m 
-331 -.m 

" 

-.439 
-.e%? -.€a0 
:g 
-.m 
" 9 9  
-.W 
-.9* -.@a -.a 

-.w 
-.#2 -.w 
-.3m -.uo 
-241 "331 -.OB -.2* .a23 -.158 

- .4e -.Po 
-1 .a2 
-1.133 
4.132 

.so3 .259 -.& 
-.w -.?eo 
-.& 
-.* "210 

.10.0 -3% 
3.0 .W 

25.0 .W 
41.0 -X68 
62.5 -.crjo 
w.5 -.cy 
72.5 .e m.9 .go 

.w 

.420 

.ago 

"1% 
-301 

-.@a -.m 
-.go i -.* -.w 

-.m -m 
-.* -.€a -MI -sea 
-.lsl -253 .46 -.w6 

-.€a -.ne 
-.P3 

-.e -.361 
-.m 
-.os9 -.a 
-.m ".47 

" " 



12 NACA FtM No. L8A3Oa 

Tuba cent 
Per- 
chorc 

A I 2.0 
B 6.0 
3 18.0 

6 40.0 
I 27.8 

6 80.0 
7 69.0 

9 77.5 
8 67.8 

10 87.8 
11 96.0 

618 8.0 
15 6.0 . I4 18.0 
15 27.8 
16 40.0 
17 50.0 
18 89.0 
19 E7.6 
20 77.6 
2 1  88.0 
aa 95.s 

cas 2.0 

28 15.0 
24 6.0 

26 27.6 
97 40.0 
28 80.0 
28 59.0 
30 67.6 
51 77.6 
5 2  88.3 
5s 95.3 

054 Q.0 
35 16.0 
56 27.6 

Sa 80.0 
37 40.0 

40 67.5 
39 59.0 

42 87.5 
4 1  94.2 

e44 2 .0  
48 8.0 
4 1  15.0 

4 8  40-0 
49 50.0 

51 67.5 
52 77.6 

64 95.5 
8S M . 8  

41 n . e  

47 c7.e 

M sa.0 

~ 5 5  2.n 
5 5  6.0 
87 18.0 

69 49.0 
68 27.5 

60 80.0 
61 89.0 
82 67.5 
65 88.6 
64 94.8 

565 2.0 
66 6 .0  
67 15.0 
BB 27.6 

70 60.0 
GB 40.0 

71 89.0 

71 77.8 
74 87.P 
76 91.8 

78  67.6 

1 1 1 1 

-1.640 4,%0 4.397 
4.ya 4.48) 4.3w 
-l.%? -l.302 4 . P P  
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1 
1 l- - 

Tuba 

as 
- 
a7 
88 
89 
90 
91 
88 
89 
84 

- 
95 
96 
87 
98 

100 
I31 
102 
103 

a9 

- 
IS4 
105 

107 
108 

108 
108 
110 
111 
I12 

- 
113 
114 
115 

117 
116 

118 
119 

121 
120 

- 
122 
123 

12s 
124 

126 
127 
128 
129 
190 
W l  

- 
Lsz 
13S 

154 
134 

137 
136 

l38 
158 

140 

- 
14 1 
14 8 
I 4 5  
I4 4 
145 
146 
147 
148 
148 

- 
151 
150 

153 
152 

1% 
155 
116 
157 

?ar- 
aent 
?hard 

10.0 
3.0 

s .O 

52.5 
41.0 

72.5 
84 .0 
94.0 

- 

m . 6  

- 
3 .O 
10.0 
86.0 
41 .O 
52.b 
62.6 
72.s 
86.3 
94.1 

- 
10 .o 
3.0 

2s.o 
41.0 
sp.6 
BB.8 
72.5 
81.1 
94.6 

- 
10.0 
3.0 

25 .9 

62 .s 41.0 

62.5 
72.5 
87.4 
w .2 

- 
5.0 

25 .O 
10.0 

52.6 
41 .0 

72.5 
W.6 

78.0 
95.3 
J4 -1 

- 
3.0 
10.0 
25.0 
11.0 
5S.b 
52.S 
12.5 
03.4 
04.0 

- 
3.0 
10.0 
a . 0  
4 1  -0 
62.5 
58.5 
72.5 
B4.0 
83.0 

Yloh sumbar - 
0.60 
- 
0.m 

- 
0.89 

. 1 2.0 

3 16.0 
2 6.0 

5 40.0 
4 27.5 

G 60.0 
7 69.0 
9 67.6 
e 77.5 

11 96.9 
10 87.1 - .* 

-.m .c& 
-. 182 -. QY3 -. 272 -. 251 -.€a 
-.M 
-.m 
" 

-0 
-070 
" 

.)lo 
-.Loo .m 
-.& -.#a 
-.w -.e 
-rbl 
-.lo0 

.w 

.a0 

.* .m 
-091 
-.*3 
- 5 9 9  -.wo -.m 
-. l& 
.m 
.10 

" 

24 6.0 
25 15.0 
26 27.6 

28 50.0 
27 4n.a 

29 58.0 
50 67.6 
31 ?7 5 

33 85.3 
32 

s i  2.0 
35 15.0 
30 27.S 
57 40.0 
38 60.0 

40 67.5 
39 so.0 
41 77.5 
42 87.5 
43 84.2 

-.* -.m 
--.a0 
-281 
-€e8 
-.a47 -. eo0 
-.lo5 

.OW .w6 

.* 
-.& 
.ma 
-.lW -.?a -. ZTO -. w -. ZBB -.c& 
.m .m 

- 

-.u9 
.3lb 

-.Mo 
-.m 
-.#1 -. 370 -. w -.& .CM .la 

-3% 
-. loB 
.loo 

-m -. m -.m -. P 3  
-263 
-.*l .l& 

-153 

- 
'44 5.0 
4s 6.0 
46 lS.0 

48 40.0 
47  27.5 

49 53.0 
so s9.0 
51 67.5 
SP 77.5 
53 R8.5 
54 98.5 

55 2.0 
56 8.0 
57 15.0 
58 27.5 

60 50.0 
s9 49.0 

61 98.0 
62 67.5 
63 86.5 
64 94.5 

65 2.0 
66 6.0 
67 15.0 
BB 27.5 
GB 40.0 
70 60.0 
71 59.0 
79 67.6 
73 77.5 
74 87.2 
75 91.8 

- 
-:% 
-.& -.Ea 
-.am -.lp 
-.a9 .06c 
.UO - 

- .SO 
-.SI -.m 
-.m -.o& -.om .us .a 

-. 

- -.a 
3% -. 2 s  -.m -.& 
.ma 
.cm 

.3w 
-.a3 
.om 

-. 1% -. 251 
-261 -. 228 
-.1* 
" 

" - .no 
-.a .098 
-. 17k 
-.e 
-.a3 -.ea -.la 
-.I38 

.u8 

.290 
-.on . a7  

-.1* -. p)o 
-.a3 -. 200 -.* .go .w 

" 

- 

.358 .ma -.m - 232 
-.335 -. 336 --a -.a 
" 

" - .m 
-.a2 .la 

-.era -. 3 u  -. 323 -.so -.a -. oae 
-135 

.ya 
-131 
.c& 
-.ex -.?so 
-.y1 -. *? -. zes .40 .lJl 

" 

- 
10.0 
5.0 

2s.o 
41.0 
52.6 
62.6 
72.1 
B4.0 

81 50.0 
82 58.0 
83 67.5 
84 88.3 
85 94.e 
I 
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LolwR SURPACCE 

1 - 
Ibe - 
1 
2 
3 
4 

G 
7 
8 
9 
LO 
11 

12 
13 
14 
15 
16 
L7 
L8 
19 
ZO 
2 1  
a2 

2 3  
24 
25 
2 f l  
27 
20 
I 
BO 
51 

33 

54 
as. 
36 
37 
58 
39 
40 
41 
42 
43 

44 

46 
46 

v 
48 
48 
50 
51 

a 

- 

- 

se 
- 

- 

se 
es 
34 

55 
96 
67 

59 
60 
61 
62 
6s 
64 

r65 
66 
67 
08 

70 
00 

71 

7s 
72  

74 
76  

I76 
77 
78 
7 8  
80 
81 
82 
85 
6 4  
8.5 

- 

5a 

- 

- 

- 

- 
Uba 

- 
86 
87 
88 
88 
90 
91 
92 
8.3 
84 

- 
86 
96 
97 
88 
98 

LOO 
131 
102 
10s 

- 
LO4 
to6 
L o 6  
Lc-7 
L o a  
109 
110 
111 
LIP 

- 
113 
114 
115 
116 
117 
110 
119 
130 
121 

- 
la2 
12.3 
124 
125 
1L6 
127 

129 
150 
151 

128 

- 
132 
1% 
1% 
135 
158 
137 
158 
158 
140 

- 
14 1 
14 2 
145 

146 
l44  

146 
147 
1 4 8  
148 

- 
160 
161 
158 
1 6 s  
164 
155 
156 
167 

y o h  Rumbsr >or- 
rent 
thord 

10.0 
s .O 

25.0 

62.6 
41.0 

62.5 

84 .0 
84 .O 

- 

72.n 

- 
3.0 

10.0 
26.0 
41.0 
52.6 
62.6 
72 .5  
06.3 
94  -5 

Y.oh Y d r  I 'or- 
l e n t  

:horn 

2.0 

15.0 
6.0 

27.5 
10.0 
50.0 
58 .O 
57.6 
77 .n 
37.6 
W.0 

2.0 

16.0 
6.0 

LO.0 
10 .o 
59 -0 
57.5 
77.5 
38.0 

- 

- 

z7.n 

a3.s - 
2.0 

15 .O 
6.0 

27.6 
L0.0 
50.0 
59.0 
W.6 
77.6 
98 .0 
35.3 

2.0 
16.9 

40.0 
60.0 
69.0 
87.0 
77.5 
87.5 
94 .e 
2 .O 
6 .O 

-7.6 
40.0 
33.0 
53.0 
67 .E- 
77.5 
30.6 
ir0.5 

- 
27 .n 

- 
15.1 

- 
2 .n 
6.0 

27.1 
15.1 

48.0 
50.0 
58 .a 
67.6 
8 8 . 5  
94 .e - 
2.5 

15.C 
6 .C 

21.5 
40 -C 80.1: 
39.c 
67 .e 
77 .e 
96.C 
87 .E 

2.C 

IS.! 
6.C 

27 .! 
40.1 
5 o . c  
59.( 
67.: 88.: 
84.2 

- 

- 

"If" -0.m 0.m 

-.la -.m 

0 . h  0.80 0.89 0.93 

-.ob9 
0.U0 

-.lhl 
- .uo 
" 

" 

" 

" -- 
" 

- - -  
.a82 -.m -. a4 
1: B 
-.hp 
- A 0  -. j P  
-.Wl -. O P  
" - 
.070 -.la -.26l -. m 

-.bn -.sw 
-.bib 

-.us 
- 0 l O  .os0 

" 

-.a8 
0.1LL) 

-.u3 
-.1W 
" -- 
" 

" 

" -- 
- " 

-. c6l .I23 

-.19l -. 300 -.w 
-459 ::E -. 
-.em 

.us -. cep -. 2h2 
-.TO -.w -.w -.ea 

- " 

1% 

-:s 

" 

.c62 - 

-. Y 70 
-.415 

-.a7 
-.?El -.* -. 32 
-.a8 .w 
-.loo 
.l48 
-.a -. 400 
- 3 4 9  
-.6n -.a -. 396 
-.lop 
.cSO 
.ogO 

-.loo 
. l l O  

-.am 
-. S A  
-.4u 
-. e1 -.600 -.462 

- 

- 

-- 
" 

-.13 
.a8 

- 2 l 5  -.a 
-339 -. 335 -. goo 
-.a40 
-.167 -.os6 - " 

-.190 
.a 
-.2w 
-.p2 -. 370 

3% 
-.u9 -.004 .& 
" 

--  I " I " I 
-.la -.ea -.la -.m -.2n -.a 
"9 -.*3 -.m -.&1 

-.m -.40 ,, - . O S  
.1& 

-.lP 
-.P3 
-.4y 
-.5s -.e3 
-. 959 
"160 
.w 
.& 

" 

- 

I:% 

::E 

-.?lo 
-..Sly 
- . 9 3  

-.e33 
-.UO 

.188 
-060 

- 

:"k$ 
I:% 
23 

-. w2 

-.%? 
.OS 

.Is0 -.& 
-.N -. 374 -.gP -. 648 
-.610 
-613 

- 

" 

" - 
.l& -. OB0 -. a0 -. 33J 
-.sp -. 3n 
-.1* 

.Qa 

132 

- -  

10.0 
5.0 

25.0 
41.0 
62.6 
62.5 
72.6 
85.1 
94.6 

-.lW 

-.Is, -.M 

-.a0 -.m -.la -.a24 .on 
.166 

~ 

-.12 -.I.& -.I.& 

-.e59 -.* 
-.2m -.Po - 4  3 
-.170 -.19l -1225 
- A 9  -.m -.c& 
.wo .m .w .no .lb .179 

-.= -.213 -.=E 

-.m -.*1 ::E: 

~ 

3.0 
10.0 
25 .O 

52.6 
*l .O 

82.6 
72 .I 
87 .4 
w.2  

- 
3.0 

26.0 
10.0 

41 -0 
62.5 
82.5 
72.5 
78.0 
85 .s 
84.1 

-.100 

-.lW 
-.I25 

-.1n 
-.UO -.@ 
" 

:s 
- 
-.loo 
-.151 

-.lB 
-.la1 
-.1W 
-.u -.& 
.og9 .lZ? 
.170 

-.OS0 -.* -. p2 -. 370 -. 355 -. 301 -.no 
-.m 
-.m .OB8 - 
.a8 

-.152 
-.a0 -.a0 -- 351 
1% 
-.en -.& 
.lw .ma 

-.m .QJ3 

-. 412 
-.4A 
-.470 -. 390 -. s9 -.os0 .GI 
.UO - 
.m -. 1m 

3 
-.U1 -. m -. 3ao -.a 
3 2  

~ 

10.0 
3.0 

25.0 
41.0 
62.6 
62.5 
72.6 
e3.4 
84.0 

-.U8 
-.142 
-.la3 
-.191 -.la 
-.w .w 
.m 
.u9 

-.OlO 
-.lW 
-.m 
-.m -. 3w -.pa -.e80 -.la 
" -- - 

10.0 
3.0 

23.0 
41.0 
62.6 
62.5 
72.6 
BJ.0 
92.0 

- 
3.0 

10.0 
26.0 
41.0 
52.5 
62.5 

84.0 
71 .s 

i r  

~ 

-.m 
-.I59 

-.l& 
-.le 
-.146 
-.lW .w? 
.u9 
.l& 

1% 
.ma 

-290 -. 336 
- . P O  
-.a8 -.en -.K6 
.ul 

-.176 
-.a20 

" 

- 
1: fg -. 3 0  
-.a3 -. 2M 
-.In .048 
.w 

-.m .dm 
:% -. 4h4 -. 4m 
-3% 
- . 3 9  
-.a 
.I30 
" 

-. u4 .062 

-. xs 
-.4b 
-.b -. 314 -. 007 

.vo 

I: E 

" 

-.lm .no 
-.* -.ha 
- . S O  Ig 

-. mg 
-.a4 -. 3Q2 -.m -. no7 
-. 309 -. 200 
.m 
. U Y  

-. 

I -A48 
.UO 
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. 
I 1 

LOWER SORPACE ITPPBR SUFlPACE 
T -I - 

Tuba 
- 

86 
87 
88 
6-3 
90 
91 
98 
93 
94 

- 
95 
96 
97 
98 

100 
99 

101 
102 
105 

- 
1- 
lo4 

106 
107 
108 

110 
11 1 
112 

loa 

- 
113 
114 
116 
ll6 
I17 
118 
119 
120 
121 

- 
122 
123 
124 
125 

127 
1p6 

128 

1Z.3 
129 

X51 

- 
132 
133 
134 
155 

137 
136 

13.5 
139 
140 

- 
I41 
142 
145 
14 4 
145 
148 
147 

148 
148 

- 
190 
161 
162 
155 

Ib6 
154 

157 
1M 

I Yaah Itumber - 
0.a 

-0.3 
-.31 

"E 
-.& 
- 

" 

" 

" 

" 

" 

" 

" 

- 
-.36 
"37 

-. j6 
-48 
-.41 
-.39 -. 34 

::3 
-.q 

-.& 
-A 
-.4I 
-.42 -.44 
-A 
-37 

-.I4 -.ol 
.4: 

-.48 
"431 -.& 
"4-5 
-.w 
-.H 
-.le -.* 
-.cq 
.OB( 

-.!+TI 
-.43 
-.43: -.uu 
-.4+ 
-.4u 
-.32 -.* -. osr .* .Pa 
-. )1( -.w -. 44c 
-& 
-.4% -.k& -. M 
-.a3 

- " 

" 

- 

- 

- 

" 

- " 
1% 
"SyJ -.m 
- .LS -. 3% -. 338 -.* 
-.qo 
.UO 
" 

- -.w 
-.45l -. * -.* .. 349 
4 9 3  
..171 
.OD .OB0 

-. 

- 

- 
0 . b  0.80 0.8) 0169 

-0.17: -. 2& -.* 
-.%a 
" 

" 

" 

" 

" 

" 

" 

3.0 
10.0 
21 .(I 
52.5 
41.0 

62.5 

84 .o 
72.5 

94 .0 

- 
3 -0 

25.0 
10.0 

41.0 
6Z.b 
82.8 
72.5 
86 -3 
e4.5 

" I  - - I  " 
-.& 
-. 3% 
-.3w 
-.w 
-.530 
-.*3 
-.m -.w 
- . 2 p  -.w - -  

-.pP 
-.a -.PO 

-.4P 
-.5s -.6m 
I:% 
"363 
- A 7  
" 

"15 -. a3 
-. ja 
-.a 
-%c 

"6Ce 
-.%c 
--m -.& 
-.1n 
-290 -. 383 
-.473 --* -.& 
-.7m 

-" 
-.m 
.03 

-le 

- " 

" 

-.l% 
-.oh 
"210 -.a 
-m 
-.4% 

-. 490 -5m 

-.w 
-Am -_  

.l%? A 9  2 3  
-.Lu -.m -23 
.oog .m3 .m 

-1'19 "a01 -.23 
-.179 -.a "27: 
"l29 -.m -.zQ 
"051 -.49 -.u 
-040 .ow .MI: 
" 1  - - I  " 

3.0 
10.0 
46.0 

52.1 
41.0 

62 .I 
72.5 
85.1 
94.6 

-.* 
-.m 
-.6% 
-.m 

::E 

" 

-.179 
-.m .OB0 

" -.&a -.444 -.OB0 
-.m -.u 
-.a5 -.* 
-.En 
-. 3e3 -.x2 
-.no .a3l 
.UO 

--p 
-.* -m 
-661 

-. m 
-A34 
-.Et6 
-.014 

.aye 

-.no 
:E 
-.532 

-.m 
-6e4 

-.a -.&A -.m 
-.no 

5.0 

25.0 
10.0 

41.0 
62.5 

72.1 
87.4 
94.2 

6a.5 

- 
3.0 

10.0 
25 -0 

62.5 
a1.0 

62.5 
78 -6 
78.0 
86.5 
94.1 

- 
10.0 
3.0 

25 -0 
41.3 
62.1 
62.6 
7 2 . 1  
85.4 
04.0 

- 
10.0 
3.0 

25.0 
(1 .a 
52.5 
32.5 
72.6 
94.0 
aa .o 

- .a 
" 4 3  
.43 
-.u7 
-.m -.c& 
-.m .w 

.1W . 1EU 

-.4lQ 

" 5 a  
-.a 
-.m 
- A 7  -.% 
-.5U 

"0% 
-.e36 

: E  

-. 3eo 
-&32 -. rn -.% 
-.706 

"590 

-.lo3 
-323 

.lQ5 .om 

--n9 

-.a 
-.*1 -.a 
-.& -.nl 
"678 -.%4 
-401 
-.m 
-.l45 
"074 

-.u1 
-.m -.a3 
-.6m -.431 

-.w 
"563 

"324 
-.w 

-.1- 
-. 2& 

-.&a 
-.2p 

I::$ 
"TQ -.eo -.e3 
-574 
-.470 -.m 
"209 

'44 2.0 
45 6.0 
46 16.4 
47 07.5 

49 53.4 
18 40.0 

50 59.0 
61 67.5 
5e 77.5 
5s U8.5 
64 95.5 

855 2.n 
56 8.0 

58 27.6 
59 49.0 
80 50.0 
61 88.0 
62 87.5 
63 88.5 
64 94.6 

185 2.0 
66 6.0 
67 15.0 
68 27.6 

70 50.0 
69 40.0 

71  59.0 
72 67.5 

74  FT.2 
75 77.5 

75 96.8 

57 15.0 

i 
-.w -.40 -.U3 
.190 .lis .om :x/ :.%I ::5 

- 
"no --w 
"a 
-.m 
"SSO 
"698 -.a 
" 3 3  
" 

- " 
-273 
-.430 
"3 -.&a 
-.5w -.* 
-A&? -.* 
-.w 

-038 

- . 3 3  
-.m 
-.5P 

-.m 
-A37 
--m -.e -.ope 
.MP 

-- 
- 

.os6 

- 
.& .m 

-.u -.m 
--.m -.a 

-035 
.w 
L a 5  

- .& 
-036 -.m 
"UI 
-.m 
-.w5 
--.o;o 
.I74 
.la 

-.47& --* 
-.539 
--%a -.a -" 
-.47l -.a 
-.Ob9 

.lW 

-.xQ 
-5m -.m 
- .4p  
-.49 

-4U 

-.a3 .(m 

" 

- 

-. 
.lal 

" 

.1& - 
-. 330 
-.l% 

-4lo -.4w 
::% -. 
-.Q5j 
-.176 
-.LY/ 

- 
.I80 

-.lo1 
.ooo 

-.I25 

-.w -.w 
. O S  
.la0 

LO.0 
3.0 

25.0 
L1.0 
5Z.5 
52.5 

24.9 
ra.5 

c 
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TWLB 10 

I 

. .  ". 
WWBR SURFACS 4 UFFPER SURFACE 1 T - 

UtW 

- 
86 
e7 
86 

90 
e1 
02 
93 
94 

e9 

- 
95 
96 
97 
98 

GO 
99 

08 
31 

03 

- 
04 
05 
06 
07 
08 
05 
10 
11 
12 

- 
14 
13 

16 
16  
17 

19 
18 

$0 
21 

- 
22 
2a 

25 
26 
Y7 
28 
29 
30 
31 

a4 

- 
31 
33 
34 
35 
36 
37 
36 
39 
4 0  

- 
4 1  
42 
43 
44 
45 
46 
47 
18 
49 

- 
x) 

52 
51 

63 
54 
55 
66 
57 

Mash number I Mash Wuabsr I- 
0.m 

10.927 +.&=a -0.9n 
-.YO -.?lo 
-.kV -.&? 
-Ad I -.4a 3.0 

10.0 
25 .O 
41.0 
52.5 
6a.b 

84 .O 
72.6 

94.0 

- 
10.0 
3.0 

26.0 
41.0 
52.b 
62 .S 
72.5 
86.3 w .5 

L 1 2.0 
2 6.0 
3 16.0 
4 27.5 
5 40.0 
6 00.0 
7 59.0 
8 67.0 
e 77.5 

10 87.6 
11 96.0 

I18 2.0 
13 6.0 

15 W.5 
14 16.0 

10 40.0 
1 7  60.0 
18 52.0 

20 77.5 

22 95.3 
21 88.0 

'23 2.0 
P4 6.0 
83 15.0 
26 27.6 

28 53.0 
59.0 

31 77.5 
30 67.5 

se 88.0 
33 96.3 

n 4  2.0 
35 15.0 
36 27.6 
37 40.0 
sa 60.0 

40 67.6 
SO 59.0 

41 77.5 
42 87.6 
43 94.2 

44 2 .0  
46 0.0 
46 15.0 
47 27.5 

49 53.0 

51 07.6 
50 59.3 

52 77.5 
55 RR.5 
54  95.5 

18 e7.6 

27 40.0 

4a  40.0 

-.533 
-.4m 
-.%O 

-.% -.* -.aQ 
-.671 -.a 
,660 -. W l  - -  

::E I 5-2 
-.m -.x13 
-A6 -.7= 
-.477 -.7w -.m -.oq 
-.lS -.m - - I  - -  

-.%2 
-.612 -.w 
-A10 
- . . S O  -.no 
- . m  
-. 7Y -. 2 3  
-.loo 

-- 

-.433 
-.S& 
- .4z 
5 9 2  

-.no 
-, 6 s  

-.n3 
-. m " 
1: E 

-. 342 
-.436 
-.a -.a -. 940 -.€e 
-300 

-.680 -. 5Q2 -. 140 
-. 370 

-. 9 7  
-A30 -.wr 
-.A2 -.m1 -. 700 -.%7 -.a 
-.* -.x0 - . m  
-.?E 
-703 
4 6 2  
"9 
-.w 
-430 -.un 

" 

- 

- 

-. 

3.0 
10.0 
25.0 
41.0 
52.6 

72.5 
62.5 

89.1 
91 .e 

.321 . 3 3 a  

.u9 .la -.& -.m 
-.la2 -238 - . ~  - 3 0 2  
"177 -.2)7 

-.119 

.I52 .Irn 

.cy .ow * .010 -.all -.OM 3.oLo 
-.610 -.* 
I:% 
- . S I  

-.lW 
-.m 
-.ole 
.e3 

-laloo 

-. 601 
-.&a 
-.no 
-..I23 

-370 
-.m 
-.B2 
-.llO 
.w .ow 

A.117 
-.m 
-.6lC 

-. 512 
-. ?C 

-.4w 
-.n2 
-.e33 

- 

- 

" 

" - 
-1 A52 -. 828 -. M 
-334 -.* 
-A35 -. 3-30 
-.m -. 091 
.a? 

-. Se, -. 740 
-.yo -.m 
-. 3 7 1  
-.431 

-.no 
-.1% 

.m 

.OV 

" 

- 

-.!ma 
-.6lO -.@4 
-.m 

-.&Q -, 660 

-.4R -. 369 -. rn 
-.€a3 -. 731 -. 688 
-.n2 
-.7w -.&a 
-%l 
-49 -. 338 
- 4 7  
-.a8 

-.721 

- 

-. hba -.!w -. 6n -.x# -. 743 -. 727 -.m3 -.6u 
-.m 
-.U6 

-.m 
-.m -.* -.w -.m 
-.673 
-.610 -. XQ 
"U3 -.+A 
-303 

- 

3.0 
10.0 
2h.0 
41.0 
bP .b 

72.6 
05.5 

87.4 
94.2 

- 
3.0 

25.0 
10.0 

$1 .o 
52.5 

72.5 
a .5 

78.0 
05.3 
94.1 

T 3.w3 -.& 
3.47 -.w2 
-878 -.a0 
-.m "803 
-A@ -.a70 
-6% -.&l -.a -.m2 

- 
-611 
-. w 
-.€e -.e3 -. 773 
-790 
-.7% 
-.b1 T .326 .a 

-.& -.cy. .120 .OM 

-.I& -.?a ,161 -.215 

-133 -.d 
-.O?? '-.ow .095 -.om 

-.a 
-745 
-721 

-. Bu 
-. 732 

-.?a -.n2 -.a0 - -  
" - 
-612 -. n4 
-780 
-7?l -.ha4 -.sa 
-. 377 
-.4a - a6 -. Lu " 

3.0 
10.0 
25.0 
41.9 
52.6 
02.6 
72.6 
83.4 
94.0 

- 
10.0 
3.0 

Q5.0 
41 .O 
52.5 
52.5 
72.5 
84.0 
82.0 7 .:'? .w 

-.om -.1= -.m -.*: 
-.179 -.a -.lm -.1% -.w -179 

A60 .UP .ma -.os 

T A . l l 7  -.m 
a.110 -.948 

- . 4 ~  -.6$ 
-.wh -.?ha 

4g -.;e 
- 
-.670 
-.783 
-.a3 
-.700 -.&x 
-.383 -.m9 

- .5 lO 

-.7w 
-.651 

-.615 
-.512 
-.418 
-.334 
-.=0 
-.lo2 -.le 

-. 3Q4 -. 9A -.ab 
-.5w 
-.?A? 
-.4r2 -. 392 -. 3 9  
-.2& 
- . s a  

10.0 
3.0 

E5.0 
11.0 
52.6 
62.6 
72.6 
94.9 

F" 

:XI :% .H .363 .351 

-.m -.oy -.IC5 -.& ,116 -.m -.& -.m -.13 
-.m -.w -.w 

.om .ob1 .012 

.ogB .l45 .w 

.132 -123 -.le -.a6 -.,a -.* 
-.2K) -.310 
-1% -30s -.a: -.e, 
-,& -.070 - 3 7  

-.w1 -.& I 
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* " 
UTFER SURFACE F I 

1 
0.m 0.96 

0.- 

.=3 
" 

-- 
" -- 
" 

-- 
-- 

27 .1 0 

-.m .w6 
-.a2 
-:% -- 

.see 

.3% 

-.a60 .wr 
-.I23 
-.UO -.a 

3 5 3  .a 

% 
" 

.w 
-.I60 
-.1% -.E+ 
.m 
.030 

0 . e  .%a 
-.m -.ug 

-.,a9 -.u5 -.m -.m 
"0 .oh0 
.a9 .os0 
an .u9 
.*o .gP 
.a0 -018 

-.180 -.a5 
-.m -.19 

-.la -.m 
-.m -.os -.go -.ea 
-230. -29 

32 :z 
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35. 25.0 
E 6  97.b 
37 40.0 
98 60.0 

40 67.3 
39 59.0 

41 77.6 
42 87.5 
43 94.2 

E44 2.0 
45 6.0 
46 15.9 
47 37.5 
48 40.0 
49 53.1) 
63 51.0 
61  67.6 
62 77.5 
b3 88.1 
54 95.5 

PSS e.n 
56 6.0 
57 15.0 

58 49.0 
5E 27.4 

60 60.0 
61 59.0 
02 67.5 

. 63 86.5 
64 94.6 

86 6.0 
065 2.0 

67 15.0 
68 27.6 

70 80.0 
09 40-0 

72 67.5 
71 59.0 

74 87.2 
75 96.8 

73 77.5 

Maoh Ausber 
- 
Pub 
- 
86 
87 
B8 
88 
90 

92 
Ql 

93 
94 

- 
95 
96 
e7 
98 
39  
100 
I31 
102 
IO5 

- 
1@5 
1J4 

107 
106 

103 
108 

11 1 
110 

112 

- 
11s 
114 
I15 
116 
117 
118 
I19 
IZO 
121 

- 
12P 
Ids  
124 
12s 
126 
127 
I28 
129 
130 
l.51 

- 
152 
L.33 
l S 4  
155 
lS6 
157 
138 
lS0 
140 

- 
Ul 
L42 
14s 
14 4 
145 
146 
147 
148 
149 

- 
160 
161 
L62 
163 
164 
166 
156 
L57 

- 

10.0 -- -- 
d5.0 - -  -- 
41.0 -- -_  
59.5 4,lp 4.w 
78.6 -.om -00: 
6a.s -.a -c61 

3.0 " -- 

04.0 " " 

84.0 -- - -  

f l  25.0 "322 :E 
-.& -.33c 
-.a30 ,263 -.m "171 

I I 



24 NACA RM No. L8A3Oa 

- 
Nba 

1 1  
2 
? 
4 
5 
[I 
7 
8 
9 

10 
11 

we 1s 
14 
16 
16 
17 
18 
18 
20 

e:! 
21 

123 
e4 
28 
28 
a? 
a8 
20 
30 
31 

33 

YI 
36 

37 
36 

38 
39 
40 
41 
42 
43 

:44 

46 
45 

47 
4 8  

50 
49 

51 
52 
53 

- 

- 

- 

3e 

- 

- 

e4 - 
'55 
56 
67 

69 
68 

60 
61 
62 
81 
64 

168 
68 
67 
6B 
69 
70 

72 
71 

73  
74 
76 

17 6 
77 
78 
79 
a0 
81 
82 
83 
84 
85 

- 

- 

- 

- 
'ubs 
- 
66 
87 
88 
88 
90 
91 
92 
93 
84 

- 
96 
96 
87 
88 
a0 

100 
101 
102 
10s 

- 
106 
1 s  

107 
106 

108 
108 
n o  
111 
112 

- 
113 
114 
116 
116 
117 
118 
119 
120 
122 

- 
122 
1 U  
124 
126 
1L6 
127 
128 
120 
130 
151 

- 
la2 
1% 
134 
1Sb 
IS6 
137 
158 
n o  
140 

- 
111 
14 2 
14 S 
14  4 
145 

147 
148 
148 

148 

- 
160 
161 
152 
163 
152 
156 
166 
w7 

- 

- 
omnt 
em- 

ohoat 

Maah llvllbr I 
it 0.89 I 0.925 I 0.96 0.80 I 0.m - 

10.0 
3.0 

25 .o 
41.0 
52.6 
M . 6  
72.6 
84 .0 
94.0 

- 
3.0 

26.0 
10.0 

41.0 

82.6 
6 Z . 0  

88.3 
84.6 

78.5 

- 
3.0 

10 .o 
25.0 
41.0 
6B.6 
6e.5 
7e.0 
85.1 
94 .s 

-. ogo 
-.a 
-. s60 -5.10 

-.e 
-.I74 -.m 

. O P  

.060 -.W 
, -. 10 -.448 -. 990 -. w 
-. e-7 
-.m 
.a%? 

-:E 

- " 

-. p 

~ " 

-.m 
-.m 
-.170 

-.m 
,166 
-.lo2 -.ow 
:% 

- 
.w3 

-.130 -. gcp -.m 
-. rn 
-.WO 
-.13 

.Ob 

3% 

a .o 
6.0 

15.0 
27 -6  
40.0 
60.0 
59 .o 
77.6 
87.6 

88.3 
95  .3 - 
a.0 

15 .D 
27.5 
40.0 
60.0 
69.0 
67 .6 
77 .6 
87 .E. 
94 .a 

-.010 -. 161 
-.€a 
-. w -.Sub 

-. ?m -.& 
-. oga -.m 
.m 

-220 -. l60 
-.m 
-.l%? -.m 
-.w 
.m 
.m 
.&E 

" 

L 

-.m .(*3 

I - 9 7  

- 
10.0 
3.0 

2a.o 
41.0 

6d.b 
72 .8 
67.4 
94.2 

sa.5 

-.m .e 
-. m 

-. 3 l a  

-.la? 
-.as 

.ass 

.cw 
-.lW 

-4% 
-.m 
-A50 

-. * -.om , .m 
.m 

:% 
" 

- 
I:% 

-.a 
- 1 9  -. l%? -.m 
-173 
-.n9 -.w .&I .@I 
- -.ox) -.w 
-175 
-.In 
-.lP 

-.m -.W3 

.w .m .no 

-.os -.a 
-.lm -.lW 
-.a0 -.25 
-.230 -2% 
-.IT9 --a -& -.IS 11% 

.lo0 

- 
2.0 

15 .O 
6.0 

27.5 
40.0 
50 .0 

67.B 
77 .s 
e8.5 
86.5 

13a .o 

- 
3.0 

26.0 
10.0 

52.5 
(1.0 

62.5 
72.5 
78.0 
6b.S 
84.1 

- 
s.0 

10.0 
26.0 

52.5 
41.0 

62.5 
72.5 
85.4 
04.0 

-. 140 -. 319 
I:% 
::E 
-350 

-.u7 

.w .o*! 

t -.I20 -.lB 
-.&I -.os9 
-.Eo3 -.=5 -.= -.m -.a -.w 
"140 -.la 

~~ 

2.0 
6.0 

27 .S 
la .O 

49 .D 
60.0 
68 .o 
67 -5 
88.6 
94 -6 

2 .0  
6 .I) 

27 -5  
40 -0 
80.0 
68.0 
67.6 
17.5 
87 .IL 
98 .8 

- 
le .o 

~ -.a0 
-.1W -.m 
-. 355 -. 352 
-.PO -. 260 

-. oag -. nB 

.as0 
=x 
-.I@ -.m -. 300 
-.*2 

I:% 
-.a0 

~ 

- A S  
.a3 

-289 
-. w -. 370 
-. 3% 

-.14Y 
-291 

.&- 
-.1# 
.& 
-.a9 
-.m -.e7 

-.w -.he0 
.m 
.no -.up -.& -.w 

-.# 
-.415 
-.043 -.om . 0 9  

.Iw 
-.ala -. 3 3  

, -.* 

-.% 

- 

3.g 

-.I03 

-.E 
1 x:% 
" 

-.chi -.@ -. w 
7161 
,140 -. ogc -. OeB .m 

.os3 

3.0 
10.0 
eS.0 

52.6 
41.0 

62.5 
72.5 
W.0 
92.0 

- 
10.0 

3.0 

26.0 
41 .O 
be.6 
62.6 
'12.6 
W.0 

= - 

-.OS 

-.ea2 -.pg 
-.=9 -240 
-.m -Al -.om -.Ou 
.w7 .m .a .067 

- . lW ::E 
-am -:m 

-140 

-. I:% 
-. s -. 3ce 
-291 -. Mn 

. " 

3Epi -.1% -.la 
-.e32 -.e m -.& -.a4 -.oy 

-.so0 - 2 8 3  -.&a -:262 11% ::E 
- 
2 .o 
la .O 

6.0 

27.5 
40.0 
60 .O 
59.0 
67.6 

94.2 
88.S 

- a i s  I -.& - 3 1  I -.l$ -.gu 
-:& I -:o$ 

i I I I I I i - 



NACA RM No. L8A3Oa - 25 

1 SlJRPACP 1 - 
rubm 
- 

86 

88 
87 

89 
90 

82 
91 

93 
94 

- 
96 
OS 
e7 
98 

100 
131 
102 
103 

a9 

- 
104 
Lo5 
106 
101 
108 
10a 
110 
111 
112 

- 
11s 
ll4 
115 
116 
117 
118 
119 
E O  
121 

- 
l 22  
LW 
Le4 
126 
LLS 
127 
L'28 
120 
L30 
LSl 

- 
132 
L33 
131 
1% 
136 
137 
138 
139 
L40 

- 
141 
14 2 
145 
I4 4 
145 
146 
147 
148 
LID 

- 
tea 
161 
152 
LIS 
!54 
Lm 
158 
157 

- 

t- 
chord 0.60 

3 .c 
10.c 
e5 .a 
4l.a 

72.6 

62.6 
a . 5  

94.1 
84.1 

R 1 2.0 " 

2 6.0 - -  
s lB.0 " 

4 27.1 -- 
5 40.0 -- 
7 59.0 -.a 
8 67.6 -.13 

10 87.5 -- 9 77.5 " 

11 96.0 - -  

o 60.0 4.w 

" I "I " - s -0 

es .O 
10.0 

41.0 
52.b 
62.9 
72.6 
88 .S 
94.5 

-.&I 
245 

-.e5 

-. 3 3  -.* 
-133 
-00: 

.m .4: 

- 
lO.0 
5.0 

es.0 
41.0 
52.5 
62.5 

85.1 
72.5 

%.a 

-.m 
-.w -.m --* -.m 

-7a 
-.1* 
-.* 
:x 

.m 
-053 

I -.u5 
-180 
-.1* 
-.u9 -.am .49 
-14> 

.19: 

.OU 
-.IF 

"3.55 
-.?X 
,189 
-.a 
-.w 
-45 

-336 -.& -.* -m -.h -.m 
-A39 "790 
-A78 -.m 
"551 -.@o -.m -.m 
-.lo6 -.m -.Po0 -.1p 

.a3 .OW 

.PI0 .m 
-.a --090 
.w .& 
-.le0 "1% 
-.u3 -.lW 

-.lm 
-030 .ooo 
.40 .om .la -139 

-- " " " " 
3.0 
10.0 
2n .* 
41.0 
68.6 
62.5 
72.6 
87.4 
94.2 

- 
10.0 
3 .o 

25.* 
41 .o 
62.5 
62.6 
72 -5 
78.0 
86.3 
94.1 

- 
3.0 

85.0 
10 .o 
41.3 
82.S 
62.6 
72.6 
85.4 
04.0 

B4 2.0 -.w 
55 15.0 "4% 
S6 27.5 -.438 
57 40.0 -.432 
58 50.0 -.4w 
40 67.5 - _  59 59.0 " 3 5  

"S 
--ZT: 

" 

.m 

-.m 
-.m 
-m 
-.€e 
2.573 

" 9 0  -M 
-193 -.lra 

- 
-m 

- a 3  

" 

"139 -.@a .w 

-.€no 
"Ya 
-.m 
-.m 
"3 -.m 
-139 .om 

.ob5 

T "qo -.w 
-l41 -.m 

.43 .OB0 -.un 
-.1= 
-.1* 
-.m 
-.u9 

.041 

.sa 

.* 
-ill 
.m 

-.& 
"143 
-.x& 
-130 

.O70 -.ox3 

10.0 
5.3 

a . 0  
41 .O 
62.5 
62.5 
72 -6 
84.0 
92.0 

- 
10.0 
3.0 

E5.0 
41.0 
52.5 
62.6 
72.5 
B4.0 

.w 

.m -.ea 
-.loo 
-.OR) 
-.m 
-.w 
.M .m 
- 

.a42 .& -. 011 
"If4 

-.m -. I23 
"W .006 

.w 
-.& .a 
-.1W 
-.U) 
-.m 
--.OIL 
- 4 s  
-070 

.apl I .pea 

E"=% 77 6.0 -.* 



26 NACA RM No. L8A30a 
. 

LciiR 5QFiPACB 1 - 
rub# - 
L l  

2 
3 
4 
5 
G 
7 
B 
0 
10 
11 

312 
IS 

16 
14 

18 
17 
18 
19 
20 
21 
28 

- 

- 
:as 
24 
25 
e6 

28 
rn 
88 
50 
51 

33 
32 

s 4  
36 
36 
57 
sa 
39 
40 
41 

45 
42 

*44 
I 6  
46 

48 
47 

4 9  
60 
51 

5 s  
52 

34 

'55 
56 
67 

69 
68 

80 
61 
62 
83 
64 

l66 
66 
67 
88 
69 
70 
7 1  
79 
73 
74 
78 

'76 
77 

78 
7s 

80 

BE 
Bl 

ea 
86 
84 

- 

- 

- 

- 

- 

- 

I 
0.80 

2.0 " " 

6.0 - -  - -  
15.0 -- -- 
40.0 -- -- 27.6 - -  -_  
58.0 -.a -.3p 
60.0 4.230 -0.bgo 
67.6 -1% -.a 
77.8 - -  " 
87.0 - - - -  
96.0 - -  - _  

" 1 " I - - I  " 

" I - - I  -- I  -- 
-1.m 
-1.m 
-.610 

:E -m 

- . a s  
-. 338 

- 4 2  

-.430 

.L70 

. b y  
-m -109 
-.1g1 -.as1 
-.I& -.a69 
-.la -.le4 -.ou -.a 
.m .w .a .m 

-.&3 
-92) 
-.4* 

:E -. Rl 
-.Pl 
-.438 

-097 
-420 
" 

.w .w -. ms -. I'II 
-.25! - 221 -. 1s: 
-.03 -.or: 

- .96c .Q38 .of9 -.* 
-.lo0 
-070 
--.(XI1 
.loo 
.loo 

-.?$T 

-.w -.a62 

-.&"I -934 

-.w 
-.1* 
-.oi6 

" 3 -.w -.e4 .& .m -.m -.m -.w . a 3  

.1ZQ 

-.* -.si0 -.m -.e&. -750 -.a -.&e -.ml -.W -A33 
-300 -.m -5991 -450 
-.le0 -.on 
-.1eQ -.OB0 -.a -.3u -.m -.32 "133 -235 -.3& - . h a  

Y 

r; -.UP - a 9  

-.oyo 

- .sss 
.a1 
.93l -.ow 

-. c6L -.112 

"09  

-.ma .ea 7 -.1* -.@ -.loo -.Os5 

-.ax -.w -.& -.a 
.oBT 

.m .518 

-.a9 
.og3 -. 060 -. 031 
.w .W .on 

.w .H 

.Wl 

-.070 
-.w 
-.002. - . O S  

.w3 .o70 

.% .2a 
-.Wl 
.cno 
-121 -. al 
-.a0 
.OlO 

F 

:E  :E .w .m 
-.loo -110 

-.m -.log "141 -.m 
-.m -.ow -.a -.mg 

161 10.0 .1?3 

16s 41.0 -.070 
164 62.6 -.@ 
156 62.6 -.m 
167 84.9 

= I  I I )4.8 -- -- 



NACA RNI No. L8A30a 

F ~ 

far- 
I b s  o a t  ' 

Wleh ' 

chord 0.60 0.m 0.81 

2 6.0 -- -- _ _  1 2.0 

5 15.0 - -  " 
4 e7.5 -- 
5 40.0 -- - -  
7 68.0 -.43? -..A7 -.* G 60.0 -.%A 4.594 4.57I 

8 67.8 -.32 -.>n -.- 
9 77.6 -- 
1J 8T.5 -- - -  
11 96.0 -- -- 

-- " " 
" -- 
" 

" 

-- " 
" 

12 2.0 -.& -.w -I.@ 
IS 6.0 -.6@ "542 -1.Iso 
I4 16.0 -.el -.*a --= 
16 27.8 -.* -361 " 5 9  
16 40.0 -.W -3% 
17 60.0 -A13 -.m - 3 3 3  

-332 
18 58.0 -. 

" 

21 88.0 -.m "q -.* 
en 95.3 -- -- -- 
2s 2.0 4.M -1.3651 -I.- 
24 
25 2:: 5% z 1 . a  -1AP 

1.3% -1.23 

26 e7.6 -.a -A78 -.= 
€7 40.0 -.% - 
26 50.0 -1% 1:- 
29 59.0 -.m -.hWJ -2 
30  67.5 -.W -.3P -.s)o 
31 77.6 -.u8 -a "373 
I 2  e8.0 -.no -.m -m 
53 9 5 3  - -  -- " 

Z6 27.1 -.& -LEV 4.w 
37 40 0 
38 5010 -.8% 
40 
59 59.0 -1350 -.3* -.660 
41 77.5 -.I* --.m -.lP 
42 87.5 -.C&J -.C60 -.lP 
43 94.z "ox) -.op -.m 

7 Q  4.m 

167.8 1 - -  I -- 1 - -  

L r -  
lnt 
lord 

s.0 
0.0 
5 -0 
1.0 
e.5 

2.6 
4.1) 
4 .a 

- 

13.5 

- 
5 .o 
5.0 
0.0 

1.0 

id.6 
2.6 

s .3 2.5 

4.5 

- 
.o.o 
3.0 

!5.0 
tl.0 
62.6 

'2.6 
15.1 
U .6 

i2.n 

- 
10.0 

52.1 

3.c 

Lh .c 
L1.C 

32.5 
re.0 
37.4 
34.f 

- 
1o.c 
3 .c  

2s .< 
P1.C 
5e.r 
W.1 
72 .I 

I -- 1 -- I 

I 
" I I -- -- I " 

~ 

.6b 

.a03 
-.gr .1L2 

-.l% 

-,loo 
-.le 
-.dl0 

.010 

-.e& 
-.9* 
-.m 

-.m 
-A70 
-.%3 
-39 -.el 

1% 

" 4 
-.m I 
1% 

-.m 

-2% -.- 
-.*3 
- .SO -.* 
" 

- 
11: 

11: 
l l 4  

l l e  
1 I'i 
11f 
11s 
l 2 C  
121 

- 
122 
1.4 
12, 
121 
la1 
1P 
121 

1% 
12' 

Lf : 
- 
13: 
1% 
IS 
15 
13 
13 
IS 
l3 
14 

- 
14 
14 
14 
II 
14 
14 
14 

14 
14 

- 
16 
1s 
IS 
15 
IS 
IC 
151 
IW 

- 
rn 

-.w 
-.ep -.9p -.* -.w -.a9 
--w 
-.23 -.e?¶ 

" 

-.916 -.9n 
-.9% -.* 
-857 zg 
-.w 
-.m -.m 

r : 8  -.m 
-.6% 
,810 -.w -.* 
-.6& 
"530 ::G 

-1.279 

-.2P 

. 

I I I I I 



28 NACA RM No. L8A30a 

04 2.0 
36. 15.0 
28 27.6 
37 40.0 
sa no.0 
58 69.0 
40 67.b 
41 77.5 
(2 87.5 
45 94.2 

48 140.0 
48 63.0 

61 67.6 
50 68.0 

52 '77.5 
53 88.5 
54 96.5 

-- I -- 

-.9n -.& 
-.9a -.EM 
-.930 -.-fa0 -.e& 
-.to9 -.w 

-.g ::E ::sa, 

ube - 
86 
87 
88 
88 
80 
91 
82 
8.3 
94 t 98 10.0 
97 85.0 
98 41.0 
93 6E.6 

L31 72.5 
l a  88.5 
10s 94.6 

LOO 8e.n 

lsr 3.0 ' 
105 10.0 
100 25.0 
107 41.0 
108 6p.8 
108 82.5 
110 72.5 
111 85.1 
11e 81.6 

7 133 10.0 
IS4 28.0 
IS6 41.0 
1SB 62.6 
137 62.5 
138 72.8 
159 85.4 
140 94.0 



NACA RM No. L8A30a 29 

1 llloh Xumbsr Uauh Bulbar 

0.8s I o& O.% I O B 0  I 0- I 0.m 

4.100 4:oG -.os3 " 1 -.w - -  I --  I -- 
-- " 

32 
--.e2 -.* 
-.E+ - 3 0  
-.1* -209 

-.m -.& 
.mo .m 

A10 .m .m .176 
-,a5 -.&l 
-.m -.em -..a - 1 

-.e! -.re* -.uB - S l  
-.lop -.le2 
- .a3 -.a3 

-.& - 3 0  

" " 

-.a3 -.w 
"gP -.m 
-.1& 
-.M 

-- I t 5.0 -.53 
25.0 -.e 
10.0 -.* 
41.0 -.m 
68.6 -.I69 
68.5 - " 
72.5 -.a 
87.4 .elk 
04.2 .a 

T -:=a -.d 
-.m -.el0 
-.a0 "2fa 

-.1m 
-.w -.@a 
.En 

-.w 
-100 

-.ld -.I@ -* -.m 
-.I@ -.e 
-.m .m 

" 

- 
-.- 
-.w 
-.&O 

" -- I 

-. 49 
-.145 
-.el0 -.ell 

". 

-.191 
-160 -.w .073 -.@a 

-- I - _  " " 
-.m -.e86 -.303 
--.w -.w -.€%.I 
-.lo9 -.w -.1* -.ea -.sa -.m 

--poo 3 

-:% -:9 -:% 

-:z 
-.m 
-.e45 -.* 
-.m 
-.a -.l% 
-.w 
.3u 
.lx? -.a0 
-.Pa? -SO 

-.ae -.m 
-.m 
-.m 
-.a24 
-.m 
.a5 

-.mo 
.m 

-.m 
-260 
-.Q@ 
-.m 
-.e8 
- * a m  

-.in 

c 

"371 
" 6 7  
-.m 
-.1& 
-.w 
-.UO -.m -.ob5 .m2 



30 NACA R.M No. L8A30a 

k I F I 1 - 
Tube 
c 

86 

88 
87 

88 
90 
81 
82 
99 
94 

- 
86 
98 
87 
98 
39 
100 

lOe 
131 

103 

- 
154 
105 
108 
157 
108 
109 
110 
111 
112 

' 

- 
113 
114 
116 
116 
117 
118 
119 
120 
l a 1  

- 
122 
1 i 3  
124 
125 

127 
126 

128 

130 
129 

L31 

- 
132 
133 

136 
1SI 

3 37 
138 

138 
138 

140 

- 
14 1 
14P 
143 

145 
144 

148 
147 
148 
149 

- 
160 
161 
IE2 
163 
I84 
155 
166 
157 

- 

T E:; chord 

mch n u b a r  q" " 

1 I 2.0 - -  
8 6.0 - -  
s 15.0 - -  
4 27.5 - -  
5 40.0 - -  
7 5 8 0  -01 

9 W.6 " 
8 6715 -13 

10 m . 5  " 
11 06.0 -- 
we 2.0  " 
13 6.0 - -  
14 15.0 -- 
16 27.5 -.- 
17 50.0 -.m 
16 40.0 --.e32 

a 50.0 -- 

1 8  68.0 -.1w 
19 67.5 -.llo 
20 77.6 -.CY% 
21 88.0 .ooB 
22 86.3 - - 
B3 2.0 -.&I 
25 1::: 11%; e4 

26 27.6 -.338 
27 43.0 -.3W 
28 60.0 -.w 
28 5 R . 0  -.e10 
So 67.5 -.lh? 

32 88.1 .a 
31 W . 6  -.@o 
33 95.3 - -  

36 27.6 - . P O  
37 40.0 -.3W 

39 59.0 -.em 58 50.0 -.* 
40 87.8 - -  
41 77 6 - c93 
42 6-71') &o 
43 U4.2 .oi5 

10.0 -- 
25.0 - -  
41.0 - -  
52.5 - -  
62.6 -0.m 

94.9 -- 64.0 - -  

5.0 - -  

7Z.b  -.W: -0.m -.w 

-- -- 
-.077 

-.m -.130 

-.067 .'143 .w .m 

1:z 
" 

- 2 3 5  

-.lZ 
-.21L 

-.&5 .oq 

2 i - t  -.121 

" 

" 

-.a0 

-.ll3 
-.l% 

-.Wl 

-.m -.see 
-. a 7 0  
"320 
- .a0  

-.i" 
. m  

-.w - 4 3  

-.OB5 -.m 
"039 

.OJi  .w 

.Sl9 .a -. 037 

-.w -.w 
-.a9 -.me 
-.w .PSI . w  

- -  

- 

- 
" 

"033 
.oi6 

-.m 
-.070 
- d l  
-.w 
.a6 
.O* 

.l6B 
-.& .&3 
-.lo6 -.la 
-.m 
.Oh 
* o q  

- -  

- .all .& -.a9 
-.on -.a3 
-.& 
-.oh0 -.ag .w .a 

.I% 

-. m .w 
-.m 
-.127 

-.m -.m 
-.m 

" 

- 
:B 

::% 
-.& 
-.ab9 
-.m 
-.a9 .a% 
.017 

.140 

-.m 
.a 
-.KO 
-.lZ? 

-.a -.a 
-.w5 

" 

" 

-.m 
-.Ob1 
.m 

-.451 
-.4w 
-.m 
-.3w 
-.3u 
-.3w 
-.w -.1n 

- 

-1% 
- .m) 
-.no 
-.*1 -.Pg 
-.39 -.Pa -.w -.le 
-.w 
-.am 

" 

94.1 

"- 
-.m -.w -.m -.3n -.w -.m -.¶Ye -.355 -.w -.w -.w -.w 
-.m -.m 

" --  

::E I:% 

- -  .we -.m 
-.I15 
-.lo6 -.on -. ce 
.om .m 

26.0 -.037 
10.0 .Wl 
41.9 -.m 
S2.6 -.qo 
62.6 - .a3  
7Z.8 -.W 

94.0 .Os 
85.4 .031 

I 
-.3w 

-.m -.3m 

-.m -.m 
-.eh.i 
-.a5 
-.oh0 
-.la3 

-.aQ 
.m 

-.223 

-.m 
-.ell 
-.215 
-a?. -.la -.m -.a0 
-.010 

- 
-.2Q 

- 

.eo5 . w> 
-.a -.& 
-.m 

. a0  

.oj7 

1:g 

- 
.lea .069 
.I63 

-.lG 
-.la 

-.* -.m 
.ma 

- = x  

.Et0 .m 
-.&e -.076 
-.m -.OB -.w .44 

. a j Y  

- 
,200 .a3 
-.U6 
.lP 

-.-0 -.OR -.Ma 
.PI8 

.Pol .a0 
-.N 
-.a1 -.m2 
-.on -.w 

.m 

.m 

2:: -2 3.0 

41.0 -.Cm 
62.5 -.M 
61.5 -.OM 
72.5 -.a 
84.0 .M3 
92.0 .030 

- .202 .* 
.a7 

-.la7 
-.1* 
-.ma -.oo( .ox) 

78 15.9 -.a 
78 97.6 -J93 
80 40.0 -.ZW 
81 60.0 -.lm 
82 69.0 -.la8 
85 67.5 -.UO 
84 8B.3 -.os0 
85 94.2 -.om I 
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1 t W t h  W m b s r  I 
0.60 q- " 

" 

1 2.0 
2 6.0 
3 15.0 
4  27.5 
5 40.0 
6 60.0 
7 59.0 
8 67.5 
9 77.5 

11 S6.0 
10 87.5 

,12 2.0 

14 15.0 
ls 27.5 
I8 40.0 
17 50.0 
18 59.0 

20 77.5 
19 e7.5 

2 1  88.0 
22 95.5 

25 2.0 
24 6.0 
25 16.0 
26 27.6 
27 40.0 
p8 60.0 
2s 59.0 
50 67.6 
51 77.6 
5 2  88.0 
55 95.5 

IS 6.0 

" 

" 

" I " I 

" 1 " 1 " 

a.be -1.m -.ea -.+e 
"2 -.sa 
-.436 -.446 -.3x -.ST -.e - . 3 3  
" I " 

45 6.0 
46 i S . 0  
47 -7.5 
48 40.0 
49 60.0 

51 67.5 
50 53.0 

52 77.5 
5s  88.5 
54 95.5 

--.ha I -;srre 

-1.37c 4.w -.a0 -1.m 
-.W -.6U 
-.m -.e7 -.no -2.39 -.m -.e80 
-.IW -.le 
-so0 -.m 
-.m -.UP 
-1.w -1.* 
-1.40 -1.- -.ea -.a% 

-.a7 -.w 
-.M -.m 
-.lW -2w 
"110 -.uQ 
-.m -.we -.& -.w 
-1.W -1. 

"7 

-.w -.33 -.a -.29 
-.lW -.m -.eo -.m 
-.I?., -.I@ -.m -.Is 

1% ::E 

-.m -1.3; 
-.3n 3% 

16 127.5 
59 49.0 
Bo 50.0 

62 67.5 
65 88.6 

61 5e.o 

84  1 9 4 . 5  

se 140.0 
70 50.0 

72 67.6 
71 59.0 

75 77.s 
74 87.2 
75 98.8 

I 
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- 
Tube 

- 
86 
87 
88 
89 
80 
91 
Be 
93 
94 

- 
96 
06 
97 
98 
99 
100 
131 
102 
103 

- 
106 
104 

106 
107 
108 
109 

111 
110 

112 

- 
113 

115 
114 

116 
117 
118 
119 

121 
12.0 

- 
122 
1&3 
124 
125 

127 
le6 

128 

130 
129 

131 

- 
152 
1SS 
1% 

136 
135 

137 
158 
138 
140 

- 
14 1 
142 
143 
14 4 
145 
146 
147 
148 
148 

- 
150 
151 
152 
165 
154 
166 
166 
157 

Maoh Iiwber 

" " " " -- " " " 
" " " -- 

" " " 

" " " 

t 1 2.0 " 
2 6.0 -- 
P 15.0 - -  
4 27.5 " 

6 40.0 -- 
7 69.0 -0.190 
8 67.6 --.= 
10 8V.5 - -  9 77.5 " 

11 06.0 " 

I12 2.0 " 
IS 6.0 -- 
14 16.0 -- 
15 27.6 -.w 
16  40.0 -.% 
17 80.0 

20 77.6 -.e 19 67.5 -.434 

22 96.3 - -  

a 60.0 -- 

I8 58.0 1% 
21 88.0 -no 

123 8.0 -780 
24 6.0 -.&3 
Rb 14.0 -.791 
27 40.0 - 7 4  
$6 27.5 -.790 

Z8 50.0 -.% BB 49.0 -.w 
x) 67.5 -. 
31 77.5 -.E 
32 88.0 -.1n 
a3 95.3 -- 
B4 2.0 -l.149 
15 16.0 4.063 
36 27.6 -.h 
37 40.0 -.a5 
38 b0.0 ,Ea 
59 69.0 -.* 
40 67.5 _ _  
41 7 7 . 6  -.in 
4a 87.5 
4 3  94.2 1:s 

4.910 
-3m 

" 

" 

" 

" 
" I " I " I 

6E.6  

78.5 
86.3 

- .&6 
.91 
.248 
" 

-.m .Gal 
-.m3 -.w 

" 

ii I -.m -.m + .SA .I& 
- .w .sar .285 .l6l 
.la .m I 

L '1" 52.5 a5 41 .0 .o 

62 .ti 
72.5 
78.0 ,090 

94.1 .064 85.5 .093 

" I " I " I 

10.0 .u7 3.0 A59 
25.0 -A49 

42.5 -067 
41.0 e 1 2 0  

62.6 .067 
72.6 .d19 
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8 
9 

11 
10 

812 

14 
1s 

15 
16 

18 
17 

19 
20 

22 
21 

22s 

25 
24 

26 
27 
28 
29 
30 
51 

3.3 
32 

8 4  
36. 
36 
37 
38 
a9 
40 
4 1  
42 
43 

45 
44 

47 
46 

49 
I 8  

W 
61 
52 

54 
53 

55 
56 
67 
68 
Bo 
60 
61 
62 
6S 
64 

E6 

- 

- 

- 

- 

- 

70 
71 
72 
7s 

88.0 

l o x  I -.mi 

LIFTER WEPACE 

m o a n t  
Fer- mob Urraber 

ohord 0.60 0.80 0 .b  0.m 
a.o 0.~66 
8.0 .s .lT 

27.5 -.W -.W -019 
10.0 " -- " " 40.0 -- -- -- -- 
69.0 " " " " 
67.6 -- -- _ -  -- 
89.6 " " " " 
77.1 -- " " " 

96.0 " " " " 

2.0 .Po .sa .m .m 

16.0 "ape .og .aq .gp 

TI.6 5166 -.I&. sl. 6.0 -093 -322 
15.0 -.& -.w 
40.0 -.239 -990 -.m -.* , 
59.0 -.w -.= 
67.6 -.x% -.a& -.m -.m 

-.m 

I U" 

-47 
-.w ;i 
-.m -. 8g 

-.m 

-v- 
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T Per- 
:ent 
chord 

- 
0.95 

rube cent 
per- I chon 

Yaeh l imber 
rub  - 
i 1  

2 
S 
4 
b 
0 
7 
B 
9 
10 
11 

312 
13 
14 
16 
16 
17 
18 
19 

21 
22 

:23 
24 
26 

2-7 
26 

28 

30 
31 

33 
52 

154 
55 
36 
37 

39 
38 

40 
4 1  
42 
43 

!44 
I 8  
46 
4 7  
48 
49 
60 
51 
52 
55 
$4 

'55 
66 
87 
98 
69 
60 
01 
0P 
65 
64 

x5 
66 
07 
08 
09 
70 
71 
72 
73 
74 
75 

i70 
77 
76 
79 
80 

82 

64 
85 

85 

- 

20 

- 

a9 

- 

- 

- 

- 

- 

a1 

- 

- 
0.89 0.60 0.80 0.8 0.W 

2 .o 
6.0 
15 .O 
27 .b 
40.0 
60.0 
69.0 
67.5 
T7.5 
87.8 
86.0 - 

2 .o 
0 .O 

15.0 
a7.5 
40.0 
bo .O 
59 .O 

77 .s 
E7.5 

88.0 
65.3 

0.073 -. a65 
-.a3 
-.l@ 
" 

" 

" 

" - -  - -  
- " 
-.1* 
.ah8 

-.lY6 
-.a57 -. 36 -.Eo -. 2go 
- . P S  
-153 -.w 

-.& . w  
-.w 

- -- 

I:% 
-.933 -.e% 
-. opl .ou 

.093 

- . O S  
"236 -.* -. w 
-.3P -.& 
-.241 
-.&I 

.ose .Oa6 

-. lda .aBo 
-.a3 
-.a9 
-.W6 

-. 221 -.2m 

-.170 
.a3 
.IS3 
.I50 

" 

- 

- 

0.QW .w 
-.w - -  - -  
- -  - -  
" 

" 

" 

- -- 
. s a  
.E8 -.on 

-.Peg -. 363 -.sa4 -. k.s 
-A13 -. 3?4 
.a9 
.OW -.a 
-. 357 -.56 

-.1R 

- " 

-.241 

-.,J 
-.x3 -. rn 
-.MI3 

-.le 
.l* 

-.2A -. 526 
-.5P -.606 -.w 
-.%3 

-.1W 
-.433 

.I99 -.w 
-.QU 

3 n  a 
-.* 
-.m 
-.en 

-. 378 -.63 

-.1S 

" 

- 

- 

- - I  - -  4" -.13) -.Is2 -.132 -.1* -.u -.ua 

- - I  " - - I   - - I  " - .& 
-.u3 
-.m 

-.Jk44 33 
-. 
" 

-.u7 
.lo6 
.ms 

~~ 

8.0 

15.0 
0 .O 

27.5 
40.0 
60.0 
bR.0 
67.5 

B8.0 
85.3 

m.e 

- 

~ 

.u -.a 
-241 -. m 

-.5l6 
1: x 
- -  
-.l24 
.no .u1 
.027 

-.Peg 

-.%3 
-.bU 

-.422 -.& 
.W1 .127 
.& 

-.142 

-A14 
-.m 

- 

I:% 

- 

::E -. m 
-.lo1 .cQ4 
.m 
.I87 

.(n7 
-.135 

-A57 -. 373 -. xe .El 

- 
3% 

" 

" 

" 

- .69 -. 334 
-.a43 - 
.Wl 
I:% -. 5% 
-637 

-.644 
"660 

-.w 
-.Peg 
-.069 

.16$ -. 45 
-. j74 -.* 
-.m -.a9 

-.216 -. c8s 
- . O S  

- 

::E 

- 
-.w -.m 

-.4s -.a 
. O S  
.116 

-.m 
-.lS 
-.e59 

-. 36Y -. 30 
-199 .012 
.219 
.1ia 

-47 
-.I23 -.* -.m -.e -.& 
-.245 
-.a 

32 
I:% 
- 

::E 

- 

" - -  - 
-.& . l l0 

-.l% 
-.em 
-.276 
- 2 2 7  
-.143 

2 4 5  
.os3 

.In 
- -  

15 .Q 
2.0 

27.5 
40.0 
60.0 
69 -0 
67.6 
77 .8 
87.3 
94 .2 

2 .O 

15 .O 
0.0 

E7.5 
kO.0 
33 .Q 
59 .D 
07.5 
77 .5 
R8.5 

- 

es.5 - 
2.0 
0.0 
15 .O 
n .5 
49 .O 
00.0 

67.5 

94.5 
88.9 

2.0 
6.Q 

27 -5  
15 .O 

40.0 
50.0 
59.0 
07.6 
77 .6  
67.P 
96.8 

c .O 
0.0 

27.5 
16.9 

40.0 
80.0 
69.0 
07.5 
88.5 
94 .e 

e9.o 

- 

- 

- 

-.m 
.la 
-.2e -. * 
-.5P 
-513 -.>n -. 3% 

-:% 
-:?E 
-. 229 

-.a -.e3 -.& --  - " 

-.om 
.16l 

-.?x7 

- : w  
-.m -.a5 
-.@3 
-.w 
-.074 - -  

-.1* -220 -.@ -.& -.w -.mb 
-.ll3 
.Vh 
-.a37 
-296 
-.Po 
-.la 
-.a 
.&a 
.232 

. m - -  

-.14 
.x29 

-.e66 
-.438 
-.&k 
- A 7  
.w 
-133 

1: R 

" 

-.le -.lW 
-.33 -.373 -273 -.e13 -.bm 
-.35 -.a 2% 
-.W -A71 -.SP 
-.41 -.4S -. -.* "3 

-.M -.olg -.a7 
-.m 4 3 7  -.lm 

- 
-.?? 
1:s 

.1S3 

-.l 0 

-.In 
-.l21 
- a 4  .ue 
.140 

-. 106 .1€Q 

-.w 1:s 
-.w -.m -.* 
.1& 
263 

-.1P 
.18 

-.2w 
-.PO 
-.2* 
-23 -. 210 -.a . 193 
.us 

-.13 
.120 

-275  -.m 
-4% 
-.a5 :;E 
-. 343 7" Ir 
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7 
T Mach Vurnber 

oent 
Per- 

ohon 

3.0 

26.0 
10.0 

41.0 
52.5 
63.5 
72.6 
84 .0 
94.0 

- 

- 
3.0 
10.0 
26.0 
41 .O 
6Z.b 

7e.6 
82.5 

ES.3 
04.6 

- 
10.0 
3.0 

25.0 
41.0 
68.5 

72.5 
BP.6 

86.1 
H.6 

naah B v n b s r  

" -- 
" 

" 

" I "I " 

" I " I  " 

s.0 
10.0 
a5.0 

bfi.6 
41.0 

7Z.6 
62.5 

04.2 
87.4 

- 
3-0 

2s .0 
10.0 

11.0 
5e.s 
622.5 
7t .E  

85.3 
78.0 

04.L 

- 
10.0 
3.0 

85.0 
41.0 
62.6 
62.5 
12.6 
85.4 
04.0 

-e -.m "2% -n?9 

-.m -.s3 
-.& -.u9 
-A90 -.= 
.cog "43 

- 
- .OS 
.lTO 

"7 -.e71 -.m -.m -.m 
-19 
"OU 

- 
.a7 -.u2 
-.ub -.a3 

10 .O 
3.0 

25.0 
41.0 
62.5 
F22.6 
72. b 
04.0 
82.0 

- 
10.0 
3.0 

85.0 
4 1  .O 
58.6 
52.6 
72.6 
54.0 

-.w -. e66 
-.m 

z& -.m 6.0 --3X -539 
78 ls.0 -.& -495 
70 27.6 -.m -.3% 

85 58.0 -.m - s w  

88 94.2 -143 .la, 

80 40.0 --- --% 
el 60.0 

85 67.5 .e 

. 

-.!a7 

-.P3 
-w 
-.w .020 
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. 
1 LOWBR SWRPACE I- 

7 

- 

- 

1 
1 
1 
1 

- 
1 
1 

1 
1 

1 
1 

1 
1 

1 

- 
1 
1 
1 
1 
1 
1 
1 
1 
1 

- 
1 
1 
1, 
1: 
1, 
1: 
1: 
L 
1, 
1: 

- 
1; 
1' 

1: 
1,  

1* 

1: 
1: 

1, 

lj 

- 
14 
14 
14 

14 
14 

1 4  
14 

1 4  
14 

- 
1: 
1 1  

:I 
1 
1 
1 

- 
ub. - 
88 
87 
a8 
89 
90 

92 
91 

93 
94 

- 
95 
95 

98 
97 

(x1 
31 
02 
os 

a e  

- 
05 
a4 

0-7 
00 

08 
02 
10 
11 
12 

- 
14 
13 

15 
15 
17 
18 
19 
20 
I1 

- 
a2 
& 
a4 

25 
27 
2 8  

10 
31 

e5 

ae 

- 
32 
53 
34 
35 
56 
57 sa 
59 
LO 

- 
Ll 
12 
I3 
14 
I5 
16 
I7 
L8 
19 

- 
io 
i l  

a3 
ie 

54 
55 
66 
67 

I Mach Number I 
rubs oani 

Far. 

ohor 

r 1 2.1 
2 5.1 

I m.1 s 15.1 

G 10.1 
6 40.1 

7 59.1 

R 7 7 . 1  
8 57.1 

13 8 1 . 1  
11 96.I 

312 2.( 
13 6.( 
14 16.t 
16 27.1 

17 So.( 
16 40.( 

18 

20 77.L 
21 88.C 
22 95.: 

2.3 2.c 
24 6.C 
25 1s.c 
26 27.e 
27 4n.c 
28 5 o . c  
29 6R.C 
Jo 87.: 
51 77.5 
32 8.9.': 
33 95.2 

rs4 2.c 
35 16.5 
35 27.5 
37 40.C 

59 59.c 
40 67.5 
41 77.6 
42 87.5 
13 94.2 

44 2 . 0  
45 6 . 0  
45 15.0 
47 27.6 

49 59.0 
48 40.0 

18 69.5 0.. 

$8 60.0 

m sa.3 
61 67 .r, 
52 77.5 
55 R8.5 
b4 95.5 

56 2.n 
66 6.0 
57 15.0 
68 27.5 
59 48.0 
5 0  60.0 
51 59.0 
92 87.5 
53 86.5 
34 84.5 

35 2.0 
36 6.0 
17 16.0 
GB 27.6 
39 40.0 
70 50.0 
7 1  69.0 
72 67.0 
73 77.5 

79 86.8 

l 6  2.0 
77 6.0 
7 8  lb.0 
7 9  27.5 
80 40.1 

BP G9.0 
83 67.5 
84 88.3  
85 94.2 

r4 87.8 

81 50.0 

w 4.m 4.s 4.a -.4m -.w -.s 
-.3% -.w -.23 
-.357 -.sa -.w 

- - I  - -  - .* 
.I33 .ox -. c%? 

-.lo8 
-.OB 
-.OlO .068 

-* 1% 17l 

41 -0 
26.0 

72.5 
86 -3 

" I - -  - 
-A75 
-.&C 

-.w -. 511 -.?x T -.Bu -676 -.73 -.el5 
-676 "653 
-.I57 "735 
-.7* -.%3 
-.6% -7'67 

-.a3 -.m "r" -.m -.as 
-.lP -16: -.lu -11 
,os2 -.& -.!& -.* 

" -.&I+ 
-.w -.in 'I: ee.0 41.0 - -  .067 

52.6 -.077 
62.5 -.a0 
72 .b 
87.4 
94.2 .lW 

4.011 -. * 
-.9* 

-363 -. w 
-.1% 

I:@ 

-22 - 
-1.03 

-. 955 
-.m 
-4¶ -. 468 
-393 
-.1% 
-.* 
-.w7 .w 

-113 

-.m -.* -. 535 
-.4T 

-. w 
-.a 

-. OSS 
-.216 

- 

" 

- " 

-.m -.sa 
-.ha5 -. uo 
::g 
-.m -. 023 

.l47 

.160 

-. 748 
-.m -. 419 -. 373 
-.333 -.s 

" 

- 

I:% 
:% 

:%I 
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20 
eB 
m 
5 1  
se 
35 

DM 
35. 
38 
57 
38 
39 
40 
41 
42 
43 

e44 
46 

47 
10 

4P 

51 
60 

5e 

64 

P45 
66 
67 
58 
59 
Bo 
dl 
62 
63 
64 

066  
66 
67 
08 

70 
71 
72 
75 
74 
78 

77 
A76 

78 
78 
80 
81 
Be 
85 

85 

- 

- 

18 

ns 
- 

- 

ae 

- 

ad 

- 

-.M -.m -. 382 -.m 
-.313 -.a -.a 
- . O H  
.43 

- 
-.14 

. 3 u  

-. €42 
-A38 
-.*2 

-.OBI .os 
.IS 

.3* .ll6 -. 098 
-.a62 
-.h* -.* 
-.ea 
-.3w -. e2 .l23 .128 

2.73 .le3 -.m -.s -.su -. w 

-. leg 

.387 . l l8  -.@ -.€e 

::2g 

- 

- 

3 ;  
- " 

I:% 
-.M -. 9 5  -. 46 
-071 

. 4 3  

:k 
3% 
-.l€Q 
-.m 

-.m 
-. 005 
-A57 

.a% 

- . 6 9  
-.@ 
,473 

-.am -.& 
-.m 

2.0 

27.6 
16.0 

40 -0 
60.0 
69.0 
67.5 
77.5 
87.6 
84 .2 

~ . .  

-391 
-288 -.160 -. oeg 
.log .W 
-.& 
-.420 -.* -.* 

- -  

- 

-.191 
-. 103 .02l .w. 
.171 .x& 

-410 
-328 

1% 
.a 
282 
.301 
.a3 
- 
-.617 -. 383 -.m 
-.1* -.ai .& .202 

.319 

.m 

" -. 237 -. 257 -. P I 0  
-.lo6 .M;I .a 
:E -.la 
-.231 
-.sa -. 317 -. -1 
-.us -. 179 .w 
.loC 

- 
-.7w 
-.m 
-.bp 
-.3w 
-.199 
-.I& 

-035 
.le 
.1W .au 

- 
2 .o 
6 .O 

"" 

67.3 
77.6 
ea.3 
85.5 

-791 -793 -.m -.w 
-373 -.576 -.m -.M 
-.I50 -.ma ,(T 
.al2 .a .?a 

-.%l -.* -.3m -.m 
-.w, -310 -.lM -.i92 
-.o63 -.a 1 -.47a -. 33) -. Zi? 

-.178 
-.a .& 
.I93 
.I& 
c -. 
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par- 
cent  
ohor, 

2.0 
6.0 

27.5 
L6.0 

40.0 
800.0 
59.0 
67.6 

87.6 
77.5 

96.0 

2.0 

15.0 
6.0 

27.6 
40.0 
50.0 
59.0 
U7.5 
77.6 
88.0 
95.5 

2.0 
6.0 

27.6 
15.0 

40 .0 
50.0 
59.0 

77.5 
67.5 

88.0 
95.3 

- 

- 

- 

Per- 
ma 

A 1  
2 
3 
4 
6 
6 
7 
B 
9 
10 
1L 

Ea2 

14 
1s 

16 
18 
17 
18 
19 
90 
21 
22 

C25 

25 
24 

26 
6-7 
28 eo 
50 
51 
52 
55 

M 4  
x5 
36 
57 
se 
59 
40 
4 1  
42 
45 

L 44 
45 
46 
47 
40 
49 
60 
5 1  
52 
53 
b4 

F.55 
56 
M 
58 

60 
61 
62 
e3 
64 

rid6 
66 
67 

W 
08 

70 
71 
72 
75 
74 
76 

R16 
77 
78 
79 
80 
81 
Be 
85 
a4 
85 

- 

- 

- 

- 

- 

- 

m 

- 

- 

- 

- 0.60 

0.032 -.w -.l6I 
"203 
" 

" 

" 

" 

" 

" 

" - .006 
-.€%X 
-.I* 

-. uo "283 

-. 334 -. 96 -.w 
-.1W -.w 
-.ab 
-157 -.* 
-.m 
-.Po 
-. 5 5  
"327 

-.Lu 

- " 

" 

:3 

0.63 I i.& 0.60 0.80 I 0.e 1 0.e3 I 0.- I 0.96 1 -.os "w3 
0.129 0.- 

-.l& "097 

"I "I q- -.lo3 

"393 
-.I& 

" " I -. 99 
" I  " -- I 

-.w 
"143 
-des 

-.s -.eu 
-JP -.& 
.163 
.osr 

-.lm 
-.5m 
-.2m -.& 
-.478 
- . Z O  -.* 

. a b  .m 
-.%7 

"- 1 " 
-.I& - . s 3  

.la? . Y E  

" 

.a3 I -.a3 

15.0 
2.0 

27 -5 
40.0 
50.0 
59.0 
67.6 
77.6 
87.5 
94.2 

2.0 

15.0 
6.0 

27.5 
40.0 
53.0 

67.6 
53.0 

77.5 
88.5 
95 -5 

2.0 

l.5 .O 
6.0 

27.5 
49.0 
50.0 
69 .O 
67.5 
86.5 
04.6 

- 

- 

-43 
-.e74 

-. 303 "Sse 
-.d3 
" Y O  .m6 .os 

1:g 
.e I 

-.u4 
"080 

-am 
-.la 
-.ut .ooo 
.lJl 
.I45 

" 

-.w -.m 
.01p .m 
-.4m 
-623 -.&a 
-445 -.* -.gP -5% 

.n7 .OB 

-.* -.. 
-:z 1:g 

115 3.0 

115 es.0 
u 4  10.0 

U S  41.0 
117 6Z.5 

118 72.6 
It8 Bd.5 

121 92.2 
la0 87.4 

-.erg 

"7% -.& 
z:.G " I 

"OQ I -.I% 
-.m 
-.I 32 
-.w 
-.ll9 -.os -:x 
:3 

" " " " t " 
2.o 
6.0 

14 .o 
27 -6 
40 .O 
50.0 
59.0 
67.6 
77.6 
87.2 
96 .B 

2.0 
6.0 

15 .o 
40.0 
80.0 
59.0 
67.6 
88.S 
84.2 

- 
117.5 

- 

-a63 
.m 

-.OB -.a0 
"026 
.015 

-3% 
.a 

- 
-.m 
.ma 

-.m 
-am -.& 
-.017 -e .la 

141 L O  
L42 10.0 
14s 8 . 0  
l44 41.0 
145 5a.5 
146 82.5 

148 81.0 
149 92.0 

147 78.5 

I.3 -165 

.m -3 :% 

,146 -A78 
-.log -.lP -* -.a14 .os3 .u4 

.& .24l 

-.19 -.* 
-.2% -238 

-.4f9 -.* "* "Po -A69 -.a0 
-.1& -.wo 

_r:r I:% 2% 

I 
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t 

Tube 
- 

86 
67 
88 
89 
90 
91 
92 
93 
84 

- 
96 
96 
97 
98 

loo 
99 

131 
102 
10s 

- 
104 
105 
106 
107 

108 
108 

11 1 
110 

112 

- 
113 

116 
11 4 

116 
117 

119 

121 
X20 

118 

- 
I22 
1 dS 

125 

127 
1d6 

128 
129 
la0 
131 

lar 

- 
132 
I U  
134 
135 

157 
136 

158 
13 D 
140 

- 
S4 1 
14e  
145 
14 4 
145 
140 
147 
148 
149 

- 
150 
1 51 
152 
153 

155 
164 

356 
157 

- 

be oent 

& 1 2.0 -0.98 
2 6.0 -3-7 
3 15.0 -Wf 

6 40.0 - -  4 27.6 -.E5 

7 59.0 - -  
8 67.6 - -  
R 77.5 - -  

10 ET.5 - -  
11 96.0 - -  

0.60 0.80 

10.0 
3.0 

25.0 

82.5 
41.0 

68.6 
78.5 
84 .0 
94 .o 

- 
10.0 
3 -0 

26.0 
41.0 

- 
4.m -. 35s -. 

- 
.1w 

-.OB3 
-138 
-.I- -* -.m> 

.Wl 

.I63 

.ma -.172 -.a? 
-.373 " rn  

-.sa9 -.57i?a 

-.a7 

.-. 

" I " I " 

-a.o28 -. e&? -. y1 
- . h a  -.m -.6u -. s 3  
-.575 -. 91 
-.3* 
-. 379 

-.m -.&I 
-36.2 
- 4 6  
-. 500 

-.7a 
-.7w 
-3w 
-.* 
- -  
-.l& -. ?@ -. 593 
-. 609 -.* 
-. xr 

- 
I:$! 
-.336 
-.d& 

-. m1 - 
::E -. $9 -.& 
-A73 -. 372 

-..?12 
-. 30; 
-.m - 

10.0 .I20 
3.0 .3l7 

25.0 .015 

ca.5 .mr, 41.0 -.OD1 

82.5 .~ 
7 2 . b  .& 
84.0 .*l 
92.0 .?aB 

- 
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1 
1 ubch numbsr 

0.80 0.a 0 . d  I O.% 

-- I " I " - 
-:E -.* 
- A 7  
-378 
-.?a7 -.a 
-.333 
-.m 
-A37 
" - 
13 
-.sei' 
1:s 
-.m3 

-.1?6 -.a 
.w 

" 

-.@ -.* 
- . P O  -.% -.& -" 
"88 

:E -.on 
-243 
-.a -.Po2 
-.13 -.c% -.as -.m 

-.@ 
-.el 
-.@ 

-.m -.a -.* 
-.rI 
-.m 
.m 

-.€a 
-.*9 
-.a3 -.m -. 3m -.l& 
-.053 

-.m -.w 
-.m -.w 
-.a* 
-.&O -.* -.m 
-.1?8 
"UO -.@a 
-.a9 
-.e92 
"%?k 
-.m 
-.m 
"863 -.a 
-.MY 
-.!a7 

-.- -.w 
"901 -.w -.w 
-.my -.€& 
-.w 
-.oh7 

"915 
"9% -.m 
"92  
-.?a5 
-343 
"370 -. WJ -.la 
-.lQ 

.~ 

- " 

::El 

" 

- 
-.Ti3 

1% 

- 

- 

- " 

322 
- 

- 

-: I 
I 

* -.llO 
-.933 -.m -.m 
-.e53 
-.a3 

-.a -.ea 
-.m 
.w .a 

.l.m3 
-LgP -.m -.w 
-.e67 

- . x 0  
-.m 

-.lW 
-.m 

.025 .w 

* 
4. -079 -.m 
-333 -.m -.e&? 
-:$ 
-.a43 

"- I " I " -- I 

3 -.079 -.lob -.m -.l@ -.m "17p 

I I 
44 I 2.0 l-l.179 
45 6.0 -.* 
47 87.5 -.* 
48 40.0 -.sa 
49 53.0 --%2 
w 60.0 -.a 
51 87.6 - . S O  
69 77.5 "15s 

46 15.0 -.a 
~~ 

7 "078 -.y1 -.E4 -3u - A 0  -.1& 

:B :1d 

-1.IL1 
-LIP 
4 . 0 3  -.9u 
"Sn -.m -.m 

-.& .a 
-1.W 

a.063 
-1 .os  
-.m -.m -.3% 
-.a53 -.a3 

" 

::gi 
- 
-1.197 

- -.m 

~ 

.f03 .pho .048 .u2h 
"153 -276 

-.I% --.e 
-.e20 -.e3 
-.1P -.m 
-.re2 -.a .u1 -.OE 



52 NACA RM No. L8A30a 

7 WPER SURFACE 

I 
- 
Puk - 
R 1  

2 
a 
4 
6 
0 
7 
8 
9 

11 

312 
15 
14 
16 
16 
17 

25 
18 

22 
e l  

:25 
24 
25 
2s  

28 
27 

Po 
30 
31 

53 
38 

M 
55 
30 
37 
x3 
40 
38 

41 
42 
43 

44 
46 
40 
47 
48 
49 

51 
50 

52 
55 
64 

'53 
56 
57 
58 
s9 

61 
62 
83 
84 

66 
66 

67 
a3 
GB 
70 
71 

73 
72 

7 1  
7 6  

ms 
77 

78  
70 

80 
81 
02 
s3 
84 
85 

l o  
- 

l a  

- 

- 

- 

- 

do 

- 

- 

- 

Mseh Amber I 

2.0 

16.0 
8.0 

27.5 
40.0 
60.0 
59.0 
07.5 
77.5 
81.8 
96.0 

2 .0  
0.0 

27 .I 
15.0 

40.0 
50 .O 
69 .o 
e7.6 
77.5 
88.0 
95.5 

- 

" 

--  I "I  "I - - I  " 

.m 

.la .3= 

. a5  -. oJ.6 
-.w 
-035 
.ogl 
" 

436 .x+ .Lu 
-. 049 
-.w 
-.a3 
-.ox 

4 3  -- 

.5.3 .m 
-, 021 
.106 

-.4? -. 6 7  -.os6 
.OB 
" 

:B 
"031 
.1M 

-.M -. 094 

-.w -.ox 
-- 

" 

2.0  

15 .O 
6.0 

27 .I 
4Q.5 
bo.1 
69.0 
87.b 
77 .b 

05.3 
Re A 

.m .w .uh 
-.a 
"037 
-.a7 .CAI 

.1W 

. a 7  

1 .x4 .5l@ .ego .m .w .an 
-.& -.@ -.w9 -.u3 -.os 5096 .we -.033 .a .on 

.03h .e9 

16 .r) 2.0 

27 .b 
40.0 
50 .O 
59.0 
57.5 
n.6 
37.s 
34.2 

2.0 

16.9 
6 -0 

27.b 
10.1 
io .I) 
53.0 
17.6 

16.5 
m.5 

- 

r7.5 

4.m 
-.700 
-.m 
-.a 
:E 
-. 152 -. 287 
-.&e .a% 
-1.W 
4.706 
4.119 
-.723 

-. sz? -.62l 
-417 -. 3% -. le 
-.035 -.a 

- 

r1.152 ;:z 
-A31 
-.76 

-.* -. 24-3 
-. 370 
-.leb - -  
1 . 4 g  
-1.240 
-.9m 

-.4 3 
-. 537 

-.a64 -. 135 
-.43 
-1.109 
-1 .la 
,116 -.a -. 7 s  
-A17 
-.335 
- . a 2  -. 1% -. 1 3  

- . 3 L  

- 

- 

T 4.482 4.1 
- 1 . u  4.198 
4.342 4.13.f 
4 . 2 5 3  3 . 0 6 3  
4.16) 1962 
-.n1 -.m 

.m - 
2.0 

16 .o 
8.9 

3 . b  
16.0 
10.0 
iQ.0 
17.5 
16.6 
I4 .s 
2.0 
8.0 
15 .O 
27 .r) 
40 -0 
w.0 
59.0 
87.6 
rr .0  
87.8 

- 

a6.e - 
2 .o 
0.0 

16 .O 
27.6 
40.1 
cO.0 
59.0 
57.8 
98.5 
B4.2 - 

-5EpZ -l.745 -1.- 

7 -.OlO 

.m .c# 
- 
.m 
.a .a80 
.OU 
.013 .a .a 
-.m 

1 -67 

-.u 
-.* 

- 
. s i  .4: 

-.a3 
-.m 

.06: ::xi 
-. 111 

-.1* 
-.L55 

I .m -.* 
-135 

r 1 I 
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1 
r - 

tlb 

- 
a0 
87 
BB 

90 
91 
Be 
93 
94 

as 

- 
9s 
96 
97 
98 
99 

LOO 
131 
102 
10s 

- 
1- 
105 
106 
107 
108 
103 
110 
11 1 
112 

- 
113 
u 4  
116 
116 
117 
118 
119 
120 
1z1 

- 
322 
1 4  
124 
126 
126 
127 
128 
129 
IS0 
131 

- 
132 
1 s  
IS4 
155 
136 
137 
138 
139 
140 

- 
14 1 

143 
14 2 

144 
145 
148 
147 
148 
149 

- 
Lx) 
161 
152 
163 
IS4 
155 
168 
157 

‘0 r- 
out 
hod 

LO.0 
s.0 
ad -0 
I l . 0  
U.6 
S.6  
72.5 
34 -4 
34.4 

- 
1 1 2.0 0 . e  0.248 

2 8.0 .c# .no 
3 15.0 .e .OX 
4 27.5 -.OH -.K@ 
6 40.0 - -  - -  
6 60.0 - -  - -  
7 69.0 - -  -- 
8 67.6 - -  -- 
R 77.5 - -  ” 

10.0 
3.0 

26.0 
L1.0 
6E.b 
pL.5 
72.5 
366.5 
04.6 ”I “ I  ” 

~ -.I41 

“l* 

-.lo1 -.Mo 
::% -.m 
- a 9  
-.I@ 
”W 

LO.0 
25.0 
41 -0 
52.6 
E.5 
7e.5 
85.1 
B4.s 

S.0 

- 
LO .o 
5.0 

L1.0 
52.6 
g2.5 
7r.s 
07 .4 
94.B 

es.0 

- 
10.0 
5.0 

as .o 
61 .?) 
52.1 
62.1 
73.5 
78.4 
85.5 
Q4.1 

- 
J.0 
10.0 
95.0 
11.3 
52.4 
62.6 
7a.6 

84.0 
83.4 

“sag 1:s 
-.a 
-.1* 
-.I51 

-.m 
-.Wl 

.03b 

- 
-.a6 
“W 

-.a? -.2a :s 
-.m 

. 4 3  

.033 

“403. -. prh -.fa8 -. Pl4 -.m 
-.I% -.m -.In8 
.015 .06L 

- 

-437 -.& -.* -.* 
- .YO 
-.a32 .om 

3 

“103 
.I82 

-.m3 

”99 
-.a9 

-. rr5 
:% 
-.OlO .0$8 
.e3 .on 
-.1m -.m 
-.e7 
”226 
,166 -. lm 
-.014 
.157 
. Y O  

.P3E .m 
-.m 
-. W 
-.I53 

-L 

- 

I:% 
” 

.(117 
” - .m 
.lW 
-.017 
-.a1 
-.U8 
-.M 
- . 6 3  .oe2 
.I74 

.e 
” 

-529 -.SI 
- A 3  
-.a 
-.a2 

“153 
-.m 
- -  
” 

59 49.0 -.m 
61 69.0 -.W 
60 10.0 -.m 
62 67.6 -.& 
63 86.S ” 

64 94.5 -- 

58 27;s -.e --.us- 
- 3 2  
-229 
-.vi3 

.OlT 
” 

” 

-.69 

-.m 
-.* 
-.e 
-.*9 -.m -. 4 0  -.e- 

” 

.w I - 
3.0 
10.0 
25.0 
41.0 
se.5 
62.6 
72.5 
84.0 

. ”69 -.a -.m 
-.m ,330 -.3% -.* 

-3% -.w 

-.e -. 
” ” ” 

-% 
-.ob9 -.w -1% 

--.= 
.c& .IC4 .la 

-194 .a -.on 
-.I33 
-.la 
“ 
”090 

.lU .I23 
-.m3 
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I. 

I f 1 t - 
Tuba 
- 

87 
86 

88 
09 

89 
81 
85 
84 

Bo 

- 
95 
96 
87 
89 
39 

131 
100 

1M 
103 

- 
104 
106 
108 
1V7 
108 
108 
110 
11 1 
112 

- 
113 

115 
114 

117 
116 

119 
118 

120 
l21  

- 
128 
Id3 
l e 4  
126 
128 
127 
128 
128 
130 
L3 1 

- 
132 
1% 
134 
135 

157 

159 
158 

140 

138 

- 
142 
14 1 

143 

145 
l44 

147 
146 

148 
140 

- 
1Jo 
161 
162 
161 
154 
155 
168 
157 

- 

Pel” I h e h  Number 
C a a n t  I 

Choral 0.m I O.& I 0.B I 0.925 I O.% I 
5.0 

10.0 
26 .o 
41.0 
62.5 

72.5 
82.5 

84 .0 
04.0 

- -  I --  - - I  - - I  
-.la I - A 6  

82.5 

25.0 
10.0 

41.0 
82.8 
62.5 
72.S 
85.1 
91.6 

-.& 
-.w 
-. 263 

,421 
-4a -. 3% 
-.1* 
-.m 
-a53 

-.3s -.m 
-.414 -. b84 
-A38 -. 377 -. 361 
-.m -.w 
.m 
-.u 
-.blY -.4a 
-.4p 
-.4le 
-.m 
- . 3 8  -.u -.os 
.l€€ 
.US 
-.a 
-.43r 
-.4x 
-.395 
-.9 -.& -.x3 -.ox 

1% 

- 

- 

- 

-- 
” 

-.2l3 ’il/ 
.oy 

T .1s1 .m 
-.m3 -.olB 

“.u3 -.uB -079 -.w 
-.lo9 “107 

.WP .om 

.m5 

-.. -5 

7- -.13 -.I& -.w -. 1M 

-1% 

-.log 

-.4x -.4a - 39 
-.& -.m 

-.w 
-.a 

.lb 

.oo; 

-.Ma -.a -.w -. 423 
-.ale -.3n 

-3 
-- .m 

9.0 . l l f  
10.0 -.oa 
25.0 -.W 
41.0 -.19( 
62.6 -.14: 

72.5 -.Ill 62.6 -.I?! 

0a.o ” 

e4.0 -.IS 

-: I --I “ 1 
-. Ile: -.* 
-3% 
-.m 
-. n: 
-.I% 
-.w .06 
.la 
.IT 

-.4n 
-.a1 -.* -.&I 
-2.16 
-*w -.w 

.I87 
:% 
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i . 

3 - 
Tub4 
- 

87 
88 

88 
BB 
w 
4 
95 
oe 
94 

- 
96 
96 
e7 
98 

lcQ 
99 

101 
102 
10S 

- 
105 
104 

107 
Lo8 

108 
108 
ll0 
111 
112 

- 
11s 
114 
115 
ll6 
117 
118 
119 
120 
121 

- 
122 
12s 
le4 
125 
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2.3 I 2.o I -1.921 
2% 

2 9  

-.m 

-.a% 
-.49 
-.m 
-363 

-.014 

es.0 

w.e 

-.w 

.u3 

M 2.0 4.w 
36. 15.0 --%I 
S6 27.b 
37 40.0 1% 
39 69.0 -.w 
41 77.5 -.13C 
42 87.5 -.w 
43 94.2 .o# 
'44 2.0 -.w 

47 07.6 
4 8  40.0 -443 
48 bO.9 -.373 
ti0 31.0 -.m 
51 07.8 - a 3  
52 77.5 -.I23 
65 48.9 .w 
64 95.5 .m 

2.5 .* 
72.b  
67.4 

-.lm 
-.4n 
- -  
-.lo1 
"007 "2 -.010 

,LL4 -.m 26 .O 

78.0 

04.1 

-. 5%? 

-. 3kl - 017 -* 
s.-0 xa5 
10.0 .1% 
25.0 -.020 
41.0 - A 4  
b2.5 -.15 

2:: -1% 
84.0 -.l& 
Q2.0 .013 

.44n 
-. 017 .la5 
-.132 

-.170 
-.l63 

-263 
-180 .a4 y -.I* -.M -014 -lgP 

- 3 3  -.175 -.* -.lyg 

" 
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. 
78 l6.0 -.* 4.w 
79 e7.s -.%e3 
81 50.0 -363 -.437 
SO 40.0 -.&l -e%? 

8P 59.0 -.Ug 
85 67.6 - a l l 8  % 
85 94.2 -- -- 84 88.5 

" 

-.a6 -.a7 

- 
Tuba 
- 

86 
87 

88 
90 
91 
88 
93 
94 

sa 

- 
95 
96 
87 

99 
98 

131 
100 

102 
105 

- 
LJI 
1- 
10s 
107 
108 
I09 
110 
111 
lle 

- 
115 
114 
116 
116 
117 
118 
11P 
la0 
121 

- .lZa 
123 
124 
Ed5 

la7 
U S  

128 

130 
120 

l.31 

- 
152 
1 m  
1S4 
135 
15s 
157 
158 
159 
140 

- 
141 
142 
145 
144 
145 
146 
147 
148 
148 

- 
150 
161 

185 
182 

154 
165 
l66 
157 

- 

p 41.0 -009 

82.6 -.m 
SP.5 -5067 
78.6 -.MI 
82.0 -.la 
92.0 -.a& 

.e3 .m 
-035 
.I43 

4 

-1% 
-.m 
.m 

" " I  -- 

"61 " 

-106 
" I 
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m 
UPPER SURPAOE 

I 1 - 
bbs 

- 
66 
87 
88 
89 
80 

92 
91 

83 
94 

- 
96 
95 

67 
98 
89 
100 
131 
102 
105 

- 
104 
105 
106 
107 
108 
IC+ 
110 
11 I 
119 

- 
113 

115 
114 

116 
117 
118 
119 
120 
121 

- 
122 
123 

IPS 

127 
1 Y 6  

128 
130 
1a1 

1a4 

laa 

- 
132 
1.55 
154 
136 

137 
156 
139 
140 

1a6 

- 
14 1 
I4 2 
143 
14 4 
116 
146 
147 
148 
149 

- 
1 6 0  
181 
169 
tas 
164 
166 
166 
157 

- 

Mah wunber. 

0.6 I 0.89 I I 0.m I 0.89 I 
1 1 

0.234 -0.- -.1n 1 -A41 I -.& -.m 

.h57 

.139 -.ow 
-.I& 
-2% 
-.2* 
-.m 
-.1U 

-: % 
" 

~ 

:23 a.o 
24 6.0 
25 15.0 
e6 27.6 
!27 40.0 
p8 60.0 
28 88.0 
50 67.6 
5 1  77.b 
32 88.0 
33 98.3 

.43Y 

.155 
-.a39 
-.163 
-23 
-.a* 
-.w 
-.130 
-.069 

.Q37 
" 

.479 

.19l 
-.OS 
-.le 
-.a97 
I:% 
-299 
-.h .ab 
" 

-:g -. 
-.-m 
-.E29 
-.1& 

-.lo3 
.OlS 
.w4 
.H 
.I37 

" 

- 

z q  -. n 
-213 -.la 
-.141 -.OR, 
.I* .OB 
.blO 

-. 4s 
J4-5 
- 
-.197 
-.m 
-.191 
-.1* 
-.U3 
.a57 .W 
.baa 
. I 9  -. Ceo 

- 2 1  
-.lb -. 177 
-.1& 
-.w 

- 

.121 

1% 

1% 

.Ko 
-.OW 
.u1 

-.1* 

-.w3 
-.lP 

. 0 3  
" 

-.OW 
.m 

-.l?l 
-.m5 -.a 
-.1& 

-.I@ 
.014 
.w4 

" 

-. w -448 .442 
-.lea -.1b 

-.017 

I:% 1::: 
-.e73 -.303 

-079 -.e% .m7 -003 .068 .a1 

- -  - -  I 
3 -. 040 -.m 
-.e37 

-.la3 
-.m 
.I36 .070 

::x 

- 
.4* 
.1B 
-.a27 
-.US 
-.238 

I:% 
-193 .067 .os6 
.M6 
-.a .I67 

-.sa -Ab3 

-.m 

- 

.m .ca9 
7a- 
-.m 
.I48 

-.1p 
-228 
-.2M 
-.I59 
-.l27 . W6 
" 

'55 2.17 
56 6.0 
87 15.0 

89 49.0 
88 27.5 

60 50.0 
61 89.0 
02 67.5 
63 e8.s 
64 94.5 

)85 2.0 
66 6.0 
67 16.0 
68 27.5 

70 50.0 
09 40.0 

71 89.0 

75 77.5 
72 87.5 

74 87.2 
76 88.8 

76  2.0 
77 6.0 

79 27.6 
78 16.0 

80 40.0 
al 60.0 
82 69.0 
83 67.8 
84 88.3 
88 91.8 

* 

I 
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1 - 
Tube - 

06 
87 
88 
Bo 
90 

92 
91 

83 
e4 

- 
86 
96 
97 

90 
88 

100 
131 
102 
105 

- 
104 
105 
106 
1QI 
108 
108 
110 
111 
I12 

- 
113 

116 
u4 
116 

110 
117 

119 
la0 
121 

- 
182 
1U 
124 

IS6 
lZ6 

128 

150 
129 

1s1 

187 

- 
152 
133 
154 
1s 
156 
137 
158 Lso 
140 

- 
148 
14 1 

14 3 
l44 
146 

147 
146 

149 
148 

- 
160 
161 

155 
15s 

154 
165 
l56 
l57 

k 

D 

Ylah HlPbeC Yloh -bar 

0.m 0.09 0 . B  I 0.96 0.80 

L 1 2.0 -- 
2 6.0 -- 
3 15.0 - 2  

6 40.0 -- 4 27.6 -- 
7 59.0 -1-n 
6 50.0 a812 

8 67.6 -103 
10 07.6 -- 9 77.6 -- 
11 96.0 -- e4;i I " 

" I -- 

T -.a -.If0 -.pa "E2 
-.%9 -.m -.e3 -6a 
,653 -.m 

-.a? .1uI 
-. p6B 

-. 5e3 -.4m 

-.433 

-.* -.4w 

-.a3 
.O* 

62.6 -.I& 41.0 -.PIP 
62.5 --.IS 
w . 6  

04.2 .m 87.4 -2% 

5.0 - l O Y  
10.0 -.l4 q 73.6 -.m 

94.1 .w 

--..XI 
.a9 
-.zu 
-7% 
-.476 
-A33 
-.w -.roo .e4 

. a 9  

-.& .a3 

-199 

-.w 
-.sa -.M 
.dB .&a 
.e* 
-.a 
"la 
- a 3  

-. 3s 
- 3 9  .a .c# .41 

z g  

-.% 

.=3 

.001 -.. - 345 -.* 
-.M 
-A36 .ow -- I 
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m c = 1 
UWgR SURPACB 

lUch R u b o r  x rube cent 
1 - 

!fubl 

- 
88 
81 
8e 
88 
Ba 

Be 
91 

93 
81 

- 
95 
90 
e7 
98 
99 

100 
131 
102 
103 

- 
106 
104 

100 
107 

108 
108 

I11 
110 

112 

- 
113 
114 
116 
110 

118 
117 

120 
119 

l a 1  

- 
122 
I d 3  
124 
126 
l L 6  
127 
128 
129 
130 
W l  

- 
I32 
1 .u 
IS4 
156 
130 
137 
138 
I38 
140 

- 
14 1 
L4 2 
I 4  3 

145 
144 

1 4 7  
148 

148 
140 

- 
154 
151 

16s 
16a 

154 
lb6 
168 
157 

- 

T 
osnt 
Par- 

chor 

1o.c 
3.c 

23.( 

58.E 
41 . C  

82.5 

81 .I 
78 .I 

94 .c 

- 

- 
3 .c 

1o.c 
26 .c 
41.C 
62 .E 

72.5 
62.5 

e8.3 
94.E 

- 
10.0 
3.0 

26.0 
41.0 
82 .5  
62.5 
78.5 

oI.6 
85.1 

- 
10.0 

3.0 

25.0 

62.b 
41.0 

72.6 
BJ.6 

87.4 
94.2 

- 
3.0 
10.0 
26 .0 
61 .0 
52.6 

75.5 
62.6 

78.0 
89.3 
94.1 

- 
3.0 

26.0 
10.0 

41.3 

82.5 
b2.6 

72.b 
e3.4 
94.0 

- 
3.0 

10.0 
25 -0 
41.0 

62.6 
52 .5  

72.6 
64.0 
82.0 

- 
3.0 

10.0 
2s .o 
41 -0 
b2.6 

72.8 
82.6 

84.9 

L 
0.60 0.80 

b 1 2.0 
2 6.0 
S 15.0 

5 40.0 
4 27.8 

7 69.0 
B 67.6 
9 n . 5  
10 6'7.6 
11 96.0 

3 x 3  2.0 
13 e.0 
14 16.0 
16 27.6 
16 40.0 
17 W.0 

19  67.6 
18 69.0 

31 88.0 
22 86.5 

:23 2.0 
24 0.0 
26 16.0 
20 27.6 
27 40.0 
a8 bO.0 
28 89.0 
50 67.5 
31  77.b 
32 88.0 
33 98.3 

s 4  2.0 
35 15.0 
36 Z7.b 
37 40.0 

39 59.0 
58 m.0 

40 67.6 
4 1  77.b 
(2 87.5 
43 84.2 

:44 2.0 
45 6.0 
46 15.0 
47 27.8 
48 40.0 
49 13.0 
50 53.0 

b2 77.5 

64 95.5 
53 R8.5 

'55 2.0 
66 6.0 
57 16.0 

S9 49.0 
58 27.5 

60 50.0 
81 59.0 
82 67.5 
63 88.5 
04 04.6 

Ki6 2.0 
06 6 .0  
07 15.0 
68 27.6 

70 50.0 
59 40.0 

71 69.0 
72 67.0 

74 87.2 
75 90.0 

370 2.0 
77 6.0 

78 27.6 
78 16.0 

e3 40.0 

82 89.0 
83 87.6 

86 94.2 
64 69.3 

6 60.0 

ao 77.6 

51 0 7 . ~  

75 n . 6  

a1 w.0 

- -  I - -  1 - -  
~ 

-672 

-. m -.763 

-911 -. 79s 
"367 
-.14l 
-.1CQ 
-.0* 

.WE 
" 

.a2 .P.Q 
-137 -.la 
-.l% -. a8s .ooo 
.m 
.M 

. Id6 -.a60 -.a 
-.4* -. %6 

-167 
"413 

-.m -.5d -.us -,m -.m -.a 
- A 3  -.as1 
-.335 -.H 
-.ln -.ln -.* -.on 

- .2jB 
-.1ll 
.036 

-.167 
-A61 
-.lo7 
-.m 
:% 

3q"p -.l% -.la -.193 

- 
.176 

-.w 
-.I 1 -. 3E2 -.w -. 347 

- .OS 

.1% 

-.I13 
&no 

-.17$ 
-.la -. Ll6 
-.w .076 

-0se 

x 
-.m .M7 

-163 
-.la6 

I:% 
-.015 .ce8 
.113 

- :z 
-098 
-.la 
-.l@ -.la -.* -.om 
.067 

.145 

-.I& 
. a 5  

-. 339 -. 365 
-040 
-. 9 

.w .@a 
- 
-.a9 -.w 
- A l O  -.m -. M 
-. 302 -. 352 
-.& -. opq 
-:3 

- 
-.4m -.a 
-.%a -. SF2 

- .bn - .hl  
-.190 
-AS2 

.(*d .071 

-392 -. 461 
-A79 -m -.m -.ha -. 394 -.w .w 
.OH 

-. 

- 

-.33 -4.55 
-.3% -.s9 

-.339 -.w 
-.3P -A35 

-.& -.339 & 
.o€Q 

.us .m3 
-.m2 -.lu 
-.la -. 115 -.OW -.CY .a 

-037 
-.W1 
-.179 
-.178 
- A 5  
- . l lO 
-.067 .os0 

.a37 

-. a3 
- r 3 3 1  
-* 3k-i 
-.m 
- A 5  
-399 -. 3 0 2  
-. 155 -. cc* 
" 

.I* 

-.a80 
.02c 

-.1$9 -. 162 
-117 -. m .W 

.192 

-. c% . Q 5  

-. 1ps -.a04 
-.lo1 .a 

- -  " 
I 
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. 
- 
For- 
o a t  
chorc 

2.0 
6.0 

w .O 

40.0 
e7.5 

50.0 

67.6 
60.0 

77.5 
87 .5 
06.0 

2.0 

15.0 
6.0 

27.3 

M) .O 
40.0 

50 .o 
G7.5 
77.6 
88.0 
95.3 

2.0 
6.0 
15.0 
27.6 
40 .O 
50.0 
50.0 
67.5 
77.5 
88.0 
95.3 

- 

- 

- 

- 
mt4 - 
A 1  

2 
5 
4 
5 
6 
7 
8 
9 
10 
11 

a 
Is 
14 
15 

IT 
16 

18 

20 
19 

21 
242 

C2S 
84  
25 
26 
27 za 
%s 
90 
31 
32 

- 

- 

as 
m4 
- 

35 
56 
37 
38 

40 
41 
42 
43 

e44 
45 
46 
47 
48 
48 
60 
61 
52 
5s 
54 

P55 
56 
67 
18 
59 
Bo 
61 
62 

64 
63 

066 

67 
66 

69 
88 

70 
71 

73 
72 

74 

as 

- 

- 

- 

75. 
Rl6 

77 

79 
78 

80 
81 

. 8 5  
82 

e5 
ad 

- 

Uach Uuaber 

0.60 0.80 0.m O s 7  1 0.9- 1 0.96 1 
" " " " " " 

" " " " " " 

" " " " -- " 
" " " " " " 

" " " -- -- -- 
" " " - _  I " I " 

1 
-32.7 
-.w 

4.m -.m 

-. 3% -. nBI 

3 %  

" - 
-1.W 
-.937 
-5663 -.5m 
-.m 
-.337 
-.=Y 

-.cos -. IPI 
" 

4 ,176 

15.0 
2.0 

27.5 

10.0 
40.0 

59.0 
67.6 
T1.6 
67.5 
94.2 

2.0 

15 .o 
6 -0 

27.5 
40.0 
50.0 

67.5 
77.5 
88.5 
96.5 

- 

5a .o 

- 
2.0 
6.0 
l5 .O 
27.6 
49 .o 
50.0 
60 .o 
07.5 
86.6 
94.6 

2.0 
6 .O 

15 .O 
27.5 
40 .O 
50 .o 
59.0 
07.6 
77.5 
87.2 
B6 -8 

2.0 
6.0 

15 .o 
97.5 
40 -0 
50.0 
69.0 
67.5 
BB.3 
94.2 

- 

- 

-:z 
-.& 
-.Ou I 

T l a  10.0 
!24 26.0 
S6 (1.0 
Ll6 52.5 
.27 62.5 
2 8  -72.5 
2 9  78.0 .90 85.5 
31 94.1 

7 -.492 

-. a66 -.UT 

-.$¶ -.m3 
-.7w -.m 
-430 -.m -. rn 
-.I% 

.41 3.0 

.42 10.0 
AS 25.0 
A4 41.0 
.46 62.5 
.46 62.5 
.47 72.6 .+B 84.0 
.49 92.0 

-. m 

, 5 0  3.0 
.61 10.0 
.52 25.0 
.53 41.0 
,34 52.5 
. 5 5  82.6 
.56 72.5 
.57 04.9 

.om 
-.m 
-.m 
-.@ 
-.m .c# 
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. 
- 
U b e  

- 
Ba 
87 
88 
88 
80 
91 
92 
83 
94 

- 
96 
95 

87 

99 
L O O  
131 
LO2 
103 

ea 

- 
LO4 
LO6 
LO4 
L o 7  
I08 
LOB 
110 
11 1 
I12 

- 
LU 
11 4 
116 
116 
117 
118 
119 
I d 0  
121 

- 
122 
123 

125 
1A5 
187 
la8 
128 
130 
M I  

la4 

- 
132 
153 
134 
1% 
156 
137 
158 
ls8 
140 

- 
14 1 
14 2 
143 
l44 
145 
148 
147 
148 
149 

- 
150 
151 
152 
113 
154 
155 
166 
167 

- 

Mach Numbel er- I Mach 1 
mnt 
h o d  0.60  

2.0 
8.0 - -  
17.5 - -  5.0 - -  
10.0 - -  
10.0 -0.1193 
19.0 -A17 
17.5 -.!d 
'7.5 - -  
1'1.6 - -  
HI.0 - -  
2.0 -.ea 
.5.0 -.w 
!7.5 -.-?a 
LO.0 -.672 
io.0 -.%7 

r7.s -.?= 
m.0 -.I78 
35.3 - -  
2.0  -1.417 

15.0 - e 8 6 0  
6.0 -l.Z?l 

17.8 "603 
13.0 -.%7 
s0.0 -A73 
59.0 -.W 
37.5 -.w 
Ff.5 -.la 
38.0 -.Law 
35.3 - -  

- -  

5.0 -.671 

$1: 11% 

10.0 
5 .0  

L5.0 
41.0 
52.5 
a . 5  
72 .I 
84 .0 
94 .0 

- 
3.0 

25.0 
10.0 

41 .o 
59.6 
62.5 
72.5 
66.3 
84.5 

2 '  
3 
4 
6 
B 
7 

9 
10 
L l  

12 
13 
14 
1s 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
PB 
29 
50 
31 
32 
33 

M 
55 
58 
37 
3u 
39 
40 
41 
42 
$3 

44 
45 
46 
4" 
4 8  
49 
50 
51 

55 
52 

54 

'55 
66 
87 
58 
69 
60 
61 
02 
53 
64 

€56 
66 
67 
ae 
70 
09 

71 

73 
72 

74 
75 

176 
77 
78 
79 

e 

- 

- 

- 

- 

- 

- 

- 

ao 
e1 
a3 
82 

a4 
e5 - 

--  I - -  I - -  

-A93 -.m 
-.$16 ::E -.5w 

::g 1% 
-.3% "3 
-.224 -.266 

10 .o 
3.0 

25.0 
41.0 
62 -5 
62.5 
72.5 
85.1 
94.6 

I:$ :g 
-.918 -.a17 -.* -.e61 
-.&7 -.a% 
-.7a -.&l 
-.m - . m  -.w -.a 
-.5% -.v3 
-.a! -.R7 

" - 
-.n* 
"667 

-.&1 -.an 
-.a77 -.m 
"673 
-.dl 
-.1* 

" 

3aI on 10.0 
3.0 

ph.0 
41.0 
52 .b 
6.: .5 
7d .5 
87.4 
94.2 

- 
10.0 
3.0 

25 .o 
41.0 
52.5 
62 .S 
72.5 
78.0 
85.3 
94.1 

.M3 

.Ll6 

.I70 

.oh1 

.w .ooL 

.039 

.w3 

.07? 

. w  

.w 
-.01y 
.140 

-a71 -.ma 
-.e! 
.e> 1 
.01Y 

.6sl 
- 3  .?J 
.1X 
.OD3 

-.ah3 
-.OLL .ooL 
.UlO 
.0)2 

16.0 -.a10 
2.0 -2.006 

27.5 -.G39 LO.0 -.'))o 
50.0 -.b,w 59.0 -.335 37.5 - - 

4.407 4.137 
-1.310 -1.1xI 
-1.208 -1 .O~ jO 
-.7W -1.067 -.* -.910 
-.376 -.>* -ma  

-.a33 
-.*9 -.la 
-.I72 

- -  

.. 
-2.57 
"939 

-.935 
-.a79 -.e& 
"757 
-.570 -.m -.m -. *5 
-.w -.w -..x4 

-.?e? 
-.537 

-ma 

1%; 

I:% 
-A71 

-.bp 
-.=1 

-.w 
-&3? 
-.a37 

.w 

.082 

-.ma 
- . y  

I:% 

4.U) -1.206 
-1.bz.J -1.222 

-l.?!+? -1.Wb 
-.0p -1.016 
-367 -.&3 
-.@3 -.676 -..?a -.m -.=!I --.a2 
-.WJ -.1n 

-1.b)O - 1 . d  
-i.Ml -1.202 

-.e67 -.T! 
-.W3 -.6u 
-.359 -.%a 
.010 -,w. 

-l.blB -1.170 
G . 9 2  4.1* 
-1.* -1.12l 
-1 .l* -1 .ow -.m -1.013 
-.h17 - . 3 7  
-.a96 -361 
-.le3 
-.G5? 1% 
-.Olh .m 
.w .Ma 

-1.316 -i .& 
-1.91 4.100 
4.0% 4.- 
-.?A -.7% 

- .4w -.ma 
-.* -.&l 
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33 95.5 

M4 2.0 
55 16.0 
36 27.6 
57 40.0 
38 50.0 
39 69.0 
40 87.5 
41 77.5 
42 87.5 
13 94.2 

e44 P.0 
45 8.0 
48 15.0 
47 27.5 
18 40.0 
49 53.0 
w 59.0 
51 67.6 
52 77.5 
55 ea.5 
54 95.5 

pss 2.o 
56 6.0 
57 16.0 
58 27.6 
59 49.0 
60 50.0 
61 59.0 
82  67.9 

64  94.6 
63 Bg.5 

t 96 10.0 

98 41.0 
97 85.0 

.m BP.5 
99 50.5 

31 78.5 
LO2 8a.s .os 94.s 

"257 -.* 
-.* -.3* 

- .43  

" 

::3 

-.m -.m 
-.23 ,324 -.Po -.&7 -.la2 -.m -.leg -.m -.m -.m .01p .m6 

" " 

-.e33 -A35 -253 

-.w -.a -.w -.m -.e -.w 
"147 -.xKI - . 43  

- .a4 -.os "19 
-.lo0 -.133 --.- 

.w 

.001 -.&a 
-.Ill 
-.163 -.m 
"066 
--.019 
.a7 

" 

zr 
-001 

-m80 
"121 
"199 
-.m 
-.lo1 -.&a .m 
.On 

" I " I " -.* -.lo1 -.lo3 

904 
-.. I -.g I -.Oa 

- 
::E 
-.w2 .wo 
-.uB -.= 
-.la -.w 
-.os3 .oes 
.04 

" 

. l W  

-.ea -014 

-.m -.e -.m 
-.a5 
.w 
-017 

I " -.* 
-.& 
-.I91 
-.l% 
-.lv. -.* .04 
-.kt8 
-m 
-.2* -.m -.m 
-.* "l45 

-.M 
-.w 

" 

- 
.no 
.I71 
-037 

-.a -.am 
-.os1 
-.m 

-:E7 
-.024 
.069 
.se? 

-.I41 .G-A 
"047 
-.m 
"loil -.oa 
"0 
.w 
.a1 

- 

- 

-.* 
- A 3  

-a7 
-337 

-.1* -.I& -.m 
-.a0 

- 

-.395 
-.PI5 

-.PI7 
.=9 

"200 
-.I60 
-.I41 
-.m9 

-7 

-.bo 
-.m -.Ell -.a 
-.e35 
-.le7 
-.I62 
-.w 

7. 

"3% 
-.la 
"14 -.Po 
"260 

-.186 
-.=I 
-.OM 

.Eo 5.0 

.51 10.0 
L52 85.0 
.65 41.0 
:54 52.S 
155 62.6 
.66 72.5 
.57 84.9 

-.s -.pob 
"191 

-.* -.m 
-.1D 

I:% 
1 
9 
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1 

SURFACE 1 - 
Per- 
cant 
chorc 

2.0 
0.0 

15 .O 
27.6 

50.0 
40.0 

59 .O 

7 7  .I 
87.6 
ea .o 

- 

07. e 

- 
ruh 
- 
L 1  

2 
3 
I 
b 

7 
8 
B 
10 
11 

?.la 
13 
14 
15 
16 
17 
18 

20 
19 

22 
21 

:23 
24 
25 
20 
27 

29 
28 

30 
51 
32 
33 

Dw 
35 
30 
37 

58 
58 

40 
4 1  
42 
43 

!44 
45 
46 
47 
48 
49 
80 
61 
52 
63 
54 

K35 
50 
57 

59 
MI 

00 
61 
62 
85 
04 

i0b 
66 
07 
08 

70 
09 

71 

73 
72 

74 
76 

I7 0 
77 
78 
78 
80 
81 
82 
83 
84 
85 

a 

- 

- 

- 

- 

- 

- 

- 

- 

1 T Ylah Number mah number 
I '  

88 
87 
88 
BO 
90 
91 

~. 

9P 
93 
94 

4.066 
e4.1 
94.1 

" I -- 
2.0 

16.0 
6 .0 

27.5 
40.0 

59 .O 
60.0 

77.6 
67.5 

88.0 
98.3 

-- - - I  II " I " 
-.1n -.nlprr 
-.159 -.&.I 
-126 -.& --21k -.cog z g  .4s .w .ce9 .060 

-.en -.go 
-.a7 -.* 
-.ige -.& 
-.lo1 -.u5 

-- " 

-.l@ 73.72 * -.l& 
a.o 
16 .O 
6.0 

e7 .I 
43.0 
50.0 
68.0 

77.5 
67.5 

95.3 
88.1 

2.0 
15 .r) 
27.6 

80.0 
40.0 

39 .o 
07.6 
77.5 
87.5 
84.2 

2.0 

15.0 
6.0 

27.5 
40.0 
33.9 

67.5 
77.5 
88.5 
95.5 

- 

- 

5a.o 

- 
2.0 

15.0 
0 .0  

27.5 
49.0 
60.0 
59.0 
67.5 

94 -6 

2.0 
0 .0 
16 .o 
27.6 
40.0 
60.0 
69.0 
07.5 
77.3 
87 -2 
B0 .8 

2 .o 
6.0 

15 .0 
27.5 
4 0  .1 
50 .O 
59.0 
57.5 
88.3 
D4.2 

m.6 
- 

- 

- 573 
-.* - 
-.m -.a1 -.m -.m 
-.191 -.a0 

-:L$ 

-.w -:E 

.ova .w 

-.4w -.fl 

-.so6 -.m 
-.I9 -379 -.a -.199 -- " .015 -.a6 

7 353 

-.* -.a3 

-.14 -.m 
-.074 -.Os7 
-.ow -049 
-.m -.m -.* -.p 
7339 -.3?3 
-.m -.3?2 
-.3l2 -.a4 -.* -.m 
-.2& -.e43 
-.m -.e24 -.le6 -.IN 
.a7 .017 -.m6 -.w 

" -- 

-- I " 

+ -.are -.on 
-0s "104 $ -.m -109 -.la5 -.la -.la -.a7 -.a 

- - I  -- -r -.352 -.* -.a97 -.339 -.m -.m - . m  -.M 
-.2u  -293 -.la6 -.& 

7- 124  25.0 
Id3 10.0 

125 61.0 

127 02.6 
126 52.5 

I I 
" 

.OZQ -.a -. 102 
-5109 -. ogz 
-.w3 
-.@l .OR6 
- 
.13p .Jq 
"2 

23 
5109 
-.n5 -.w -.a0 

-134 .028 
-.n9 
.a1 

-.l% 
-106 
-.14 
.a0 

150 3.0 
161 10.0 
152 25.0 
lb3 41.0 
154 52.6 
155 82.5 
166 72.5 
167 84.9 

-.Pi7 I I 

I 
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1 LoyL(R SORPACE t T Y m h  Bmrber 
Tub. c u l t  

Par- 
ohon 

2 6.0 
A 1 2.0 

s 16.0 

6 40.0 
4 27.6 

8 60.0 
7 69.0 
8 67.6 

10 87.6 
9 77.5 

11 96.0 

812 2.0 

14 16.0 
15 6.0 

15 27.6 
16 40.0 

18 69.0 
17 60.0 

19 67.6 
20 77.6 

22 96.3 
21 88.0 

24 6.0 
c2s 2.0 

25 15.0 
26 27.6 
e7 40.0 
28 60.0 
29 89.0 
SO 67.S 
s1 77.5 

33 98.5 
52 88.0 

DZ4 2.0 
S6 15.0 
E6 27.6 
37 40.0 
38 50.0 
59 59.0 
40 67.5 
4 1  77.6 
42 87.5 
45 94.2 

e44 9.0 

46 16.0 
46 6.0 

47 27.5 
48 10.0 
49 63.0 
60 59.0 
61 67.8 
62 17.5 
63 R8.5 
64 85.5 

86 5.0 
87 10.0 
88 d5.0 
89 41.0 
90 52.s 
91 68.6 
ea 72.6 
93 84.0 
94 94.0 

4 lka -:mI I 
" I  I 

-- I " I " " I  I 
" I  " I 

" I  rs  I 1: " 

" I I 
.a0 -.& -.WE .a --.a -.WE g 
.le .I62 .l€3 .o% .93 .a3 .ma .a0 .oqj 

.537 

.349 

.163 .ox -.an 

.a02 .w 
-.ol4 

" 

T .3s 10.0 
3 4  eS.0 
. 5 5  41-3 
.S6 62.6 
3 7  62.6 .58 72.6 
39 e3.4 
.40 94.0 

I I -- " " I I 
" " 

-1.m -.w 
- . S O  -.* -.e 
-.el3 

-. m 
-2% 
-.a1 

" " 

4.m 
-LC57 -.* -. 39e -.m -.a -.l& -.a 
-.w 

-LOBS 
-1 .oar 
-.m -.ss 
"300 
-.,a3 
-.I%? 
-.&I 
-.m 

" " 

-.w -.m 
-3% 
-.a58 
-.*7 

-.m -.w? 

-.* 
-.m 
"366 

::z 

1% 

::% 
-.u5 

"069 
-.a6 

.mg 

"917 

-.m -.a37 

-.4u 
-3% 
-.?37 
-.=3 -.& -.e 
-.m9 

:?$ :2 

::% r:z 
.w .w -.a -.a 

-.w -.a7 

-.a& -.m 

-La8 J 
-.en -" 
"371 
-.3Q -.Ed 
-.U8 
-.le6 
"LP1 
-.a 

-1.763 
-.751 -.w -.* -.m -.w 
-.I75 -.m 
-.m3 -.os5 -.m 
-1.m 
-.419 
-.61h 

- 4 7  -.m 
-.UlO 
-.l@ 
-.lo1 
.m 
.063 

- 

- 

66 6.0 
s7 16.0 

70 60.0 
09 40.0 

72 67.6 

74 67.2 
75 77.6 

76 96.8 

68 a7.6 

n 50.0 

77 6.0 
78 16.0 
79 87.6 
80 40.0 
81 50.0 
82 69.0 
83 67.6 
84 88.5 
85 94.2 

. 4 6  62.6 

.47 72.6 

.48 04.0 

.49 92.0 

.m 5.0 

.51 10.0 

.62 25.0 

.63 41.0 

.64 62.6 

. S I  62.5 
66 72.5 
57 84.9 
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Lmm SLmPkCE I UPPER SUWACE - 
Ub. - 

1 
8 
a 
4 
5 
t 
7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 

20 
18 

21 
22 

23 
24 
25 
20 
27 
28 
29 
x1 
31 
38 
33 

rs4 
36 
36 
37 
58 
59 
40 
4 1  
(2 
43 

44 
45 
40 
47 
48 
48 
Bo 
51 
52 
53 

- 

- 

- 

- 

a4 - 
'55 
56 
57 
38 
58 
60 
01 
82 
63 
64 - ms 
66 
67 
a8 
09 
70 
71 

75 
72 

74 
75  

17 6 
77 

79 
e4 
81 
82 
83 

ea 

- 
?a 

a1 
- 

T 
Per- 
,ant 
hard - 
3.0 

d6.0 
10.0 

41.0 

ea.5 
72 .I 

94.0 

82.5 

a4 .o 

- 
3 .O 

10.0 
25 .o 
41 -0 
88.6 
82.6 
72.6 
80.S 
84.6 

- 
10.0 
3.0 

23.0 
41.0 
62.6 
68.8 
72.6 
85.1 
94 -6 

- 
10.0 
5.0 

2h.0 

62.5 
41.0 

72.6 
62.5 

a? .4 
84.2 

- 
3.0 

86.0 
10.0 

11.0 
5e.b 
62 .S 
72.5 
78.0 
85.3 
84.1 

- 
3.0 

25.0 
10.0 

41.3 
bZ.6 
82.6 
72 .I 
e3.4 
94-0 

- 
3.0 

26.0 
10.0 

41.0 

62.3 
58.b 

72.6 
84.0 
92 .o 

- 
10.0 
3.0 

25.0 
41.0 
62.5 
Sa -6 
78.5 
a4 .P 

- v 

.oh wlubar I 
U h  

- 
80 
07 
BB 
88 
80 

92 
93 
84 

m 

- 
95 
96 
87 

98 
LOO 
131 
L O 2  
LO3 

ea 

- 
LO4 
LO6 
LO0 
LO? 
LO8 
1 09 
110 
11 1 
112 

- 
113 
11 4 
116 
L16 
L17 

119 
E O  
121 

u a  

- 
122 
1.4 
124 
126 
ld0 
127 
128 
129 
1x) 
l.31 

- 
132 
133 
154 
I 55 
130 
137 
138 
159 
140 

.- 
,i 1 
u 2  
1:s 
114 
145 
148 
147 
148 
148 

- 
150 
1 bl 
15P 
1M 
154 

160 
158 

157 

0.89 

2 .O 
0.0 
18 .O 
P 7 . 6  
40.0 
60.0 
88.0 
67.6 
77 .s 
m . 5  
98.0 

2.0 

15.0 
0.0 

p7.S 
40.0 
60.0 
b9.0 

77.6 
07.5 

88.0 
95.5 

- 
-0.092 -.ax _II i  -0.291  -.lo7 

-.*1 9 3 4 3 .  
-3% -." 
-.a3 -.m -304 -.4l6 

-.lo1 -.335 
-.w -A35 
.m -.W6 

- - I  - - I  - -  I I 
- -  
-.lV 
-A53 
-.U9 
-.a3 
-.w 

.U9 .a 

" 

- -.6y. 
-.4% -. 322 
-.x23 -.e -. OOB 
.a9 

" 

" 

- 
- A 9  -. 30l -.w -.2a -.m 
-:% 
" 

.OlL 

- 
-.w3 -.E& 
-.w -. LW 
-.l& 

-.&j 
-Ai5  

-.ccJl -.& 
.ma 

- 
-.1% -. l8 l  
-.1W 
-u3 
-033 
-033 .ass .om 

-.Z% 
-.lW 
-163 
-.123 
-.W1 
.m .crp 
.116 
.072 

" 

- 

- 
e.0 
6.0 

15.0 
27.6 

60.0 
40.0 

60.0 
67.5 
77.0 
88.3 
95.5 

2.0 
- 

-.lo3 -.I.& -.oa -.* 
-.OD -.cn - - I  " &+- -.OB0 -.on -.M -.ll5 

-036 -.O% 

-.la -.1* 
.e -.& 

-.O j 5  . .. 
77.5 
87 .s 
84 .8 - 

.2l2 
-035 

-0g2 
-.1% 
-.a0 

-.P9 -.35 
- A 2  -.& 
-.227 -.E9 
-.lW -A* 
".1% I -.la 2 .o 

0 -0 

27.6 
18 .o 
40 .o 
80.0 
53.0 

77.5 
07.5 

RB.b 
85.3 

2.0 

27 .a 
15 .o 

6 .0  

49.r) 
30.0 
58.0 
67.5 
86 .I 
94 .e 

e .r) 2.0 

15.0 
27 .b 
40 -0 
w.0 
69.0 
67 -5 
77.5 
87 .e 
86 .8 

-.XI1 -.a9 -.* -.3w -.m 
-.n9 -.274 

-.e 
-153 -A69 -.m 
. O b  .W5 -.w5 
.aQ .m 

-.m -.leQ 
-.135 
-.W6 
.m .ou - 
" 

.oh2 -.* 
-161 
-.a3 
-. 223 
-.a0 -. 193 
-.m .cQo - 
2% 
-.m .06j 
-.I34 
-A94 
-.w 

- 
-.bj 
-213 
-.1W 
- . lh3  
-.u .aA 

.&3 

= 
.m 
-.OX 
-.147 
-.a5 
-.236 

-.ZW 
-.214 
-.211 

-A23 
-151 

.m3 

.Os5 -.m 
-.la 

.~ 

-:a -.1n 

- 
2.0 
6.0 

27.5 
15 .0 

60 -0 
40.0 

89.0 
67.6 
88.3 
84.2 

- .2&3 
-. 008 
-109 

-os6 
-.1>1 
-.1&? 
"171 
- A T 1  

-.O!!a 
-.13 

-.265 
-.1% -.a -. 147 -.my 
-.m .a 

.Ogl 

, = T  

-.191 -.e 
-.lP -.la -.m -.mi? 

. 1 4  .loo 

.033 S O U  

- 1  I I -. & 
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Lslw SORPRCE I WPER SURFACE r - 
Ub4 

- 
86 
87 
88 
89 
90 

92 
91 

e 3  
94 

- 
95 
96 

98 
87 

39 
.W 
.31 
L o 2  
103 

- 
104 
LO5 
L O B  
L o ?  
L o a  
103 
110 
111 
LIZ 

- 
113 
114 
LIS 
116 
L17 
U8 
119 
LBO 
121 

- 
122 
123 
124 
125 
126 
127 
La 8 
u e  
130 
1.31 

- 
L3Y 
1 7 3  
134 
1 3 5  
136 
137 
L 5 8  
139 
140 

- 
14 1 
14 2 
L43 
u4 
LC5 
146 
147 
L48 
148 

- 
150 
161 
162 

154 
155 
156 
157 

tea 

- 

T WlEh U d S C  

" " 

- 
0.60 
- 
0.80 0 . 8  I 

10.0 
5.0 

zs .O 

62.5 
41 -0 

62.5 
72.6 

04 .I) 64.0 

I 1 2.0 
2 6.0 
3 15.0 
4 27.5 
5 40.0 
6 10.0 
7 59.0 
8 67.5 

10 87.5 
11 96.0 

312 2.0 

14 15.0 
13  6.0 

15  27.5 
16 40.0 
17 53.0 
18 59.0 

23 77.5 
21 88.0 
2 2  95.3 

:23 2.0 
24 6.0 
26 15.0 
26 27.6 
87 40.0 
28 50.0 
29 6R.0 

07.5 
51 77.5 
32 88.0 
sa 95.3 

m4 2.0 
55 16.0 
SB '27.6 
57 40.0 

39 59.0 
38 50.0 

40  67.5 
41 77.6 
42 87.5 
43  84.2 

9 n . n  

19  e7.5 

" I  " 

"I " - 
3 .O 

25.0 
10 .o 

41.0 
52.6 
82.8 
72.5 
08 -3 
D4.6 

" 

" 

-.w 
-.a0 

-.I23 
-.lW 

-.* -.& .om 

" 

" - 
-738 
-678 
,626 
-.& 
-.€a4 

z@ 
-193 -.on -.an 
" - -.* 

-A59 -.& 
-AL? 
-A% 

-. 301 
"178 
-.w 
-.a1 

-.&Q -.w -.w 
-.4n 
-.474 
-A19 
-.3x 
-.1$.9 
-130 

.oog .ol6 

" 

- 

-b?3 - .IS 
-.E6 -1% 

-172 -.e -1% --.la 

-.oq -.oq 
.os . 03  .on .a4 

" " 

-.@ -.a 
-.a5 - . a 3  
-.171 -.1m 

- 
3.0 

IIs.0 
IO -0 

41.0 
62.5 
62.5 
72.6 
85.1 
94 .e 

- 
5.0 

10 .o 
25 .0 
41.4 
Se.6 
62.5 
72.6 
87.4 
84 .'L 
- 

3 -0 
10.0 
25 .0 

52 -5 
s1 .o 
62.5 
72.5 
78.0 

94.1 
85.3 

- 
3.0 

10.0 
26 -0 

32 -6 
41.3 

72.6 
82.5 

ea.4 
" 0  

- 
3.0 
LO .o 
41.0 
26.0 

62.5 
62.5 
72.5 
84.0 
92 .o 

.w .w 
-033 
" 

-.l¶ 
-142 -. lo7 -.& 

" -.la? 435 
-0% - d 
.a7 . a 9  

" " 

.o%? -:d 
"-1 " x -553 -.a -.* -.4P 
-.335 - .4u 

-262 -. 5 

A 3  .w 
-.015 

-.w -.w 

-019 
.*3 
. O S  

" -.ml -.& 

.os? .* 
-.m -.w 
-.m -.m 
-.la2 
-.0$2 .ooy .& 
- 
" 

.e?? 
-.OlO 

-.a?", -.Ob1 

.e 

.w3 
-03-4 
-157 

.* .& .cU? 
-.m -.& 
.ol6 
-4 3 
-153 .m 

- 

-.w 
.a15 
.a7 
.w 

-.439 

-.&3 -.ha -. w 
"339 -.a 
.OlZ 

-. 353 
"383 -. 3% -. 3@ -.?.a -. 3% 

"3% 
-.a 
-.Po 
-.WO 
-.OS 

" 

::E 

- 

".& -.a0 
-2% 
-.e45 
-2% -.& -.m 
"Xe -.La - 

69 149.6 
60 50.0 
61 69.0 
62 67.5 

64  84.6 
@3 86.5 $ . T O  .m: 

-10) -107 

-.013 "OL1 

* 6.0 I -.a3 -.m 
- . S T  - . S f  
-.234 -SE 
"2pb -.2h 

.Q4b 

.lo8 
"014 
-051 
-.*6 

. a 9  

-033 
.La - 
" 

-% 

"8 16.0 
I9 27.8 
eo 40.0 
81 50.0 
8P 59.0 
83 67.5 

' 
85 84.2 
84 88.3 
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r 1 UPfTR SURFACE 

Yach lumbar 1 T m a h  Number 

0.89 3.925 I 0.96 I 
88 3.0 
87 10.0 
88 23.0 
W 41.0 
90 59.5 

92 7p.5 
81 68.6 

9s 64.0 
94 94.0 

2 6.0 

4 27.1 
5 m.0 
6 40.0 
E 40.0 
7 59.0 

8 77.5 
a 67.6 

10 89.5 
11 96.0 

-0.1 

"I " " I  " I " I  " " I  
" " 

-.a -.a45 -.6l.l -.€49 -.sol 
-.392 -.m 

-.w 
-.Q* -.#7 -.a? -.a -.120 -235 

-u71  " I " 
I 

:2s 2.0 
24 8.0 
25 15.0 
26 27.6 
27 40.0 
88 50.0 
E3 58.0 
so 67.5 
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